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PREFACE 


This  study  should  be  of  interest  to  students  of  military  procure¬ 
ment  in  general.  It  is  directed  primarily  to  policy  makers  who  deal 
with  the  many  procurement  problems  associated  with  the  acquisition  of 
major  weapon  systems. 

Procurement  research  is  a  continuing  activity  at  RAND.  This  is 
the  first  of  several  studies  that  will  deal  with  important  issues  of 
public  policy  in  defense  procurement. 

The  authors  wish  to  thank  several  people  for  their  advice  and 
assistance  during  the  course  of  this  study.  Officials  of  Lockheed 
Aircraft  Corporation  were  especially  helpful  in  providing  information 
on  the  C-141  subcontract  program.  Lt  Col  Leonard  Staszak  aided  in 
obtaining  and  interpreting  some  of  the  data  used  in  this  study.  Sig¬ 
nificant  contributions  were  also  made  by  two  RAND  colleagues.  Robert 
M.  Paulson  collected  some  of  the  data  and  provided  many  valuable  com¬ 
ments  and  suggestions.  Sidney  S.  Handel  was  very  helpful  in  developing 
the  theoretical  analysis.  K.  L.  Deavers  and  R.  L.  Perry  also  provided 
valuable  comments  and  suggestions. 
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SUMMARY 


This  Memorandum  considers  the  rationale  for  public  regulation  of 
subcontracting,  analyzes  current  subcontracting  policy,  and  suggests 
changes  in  current  policy.  The  nee  for  subcontracting  regulation  in 
the  acquisition  of  weapon  systems  depends  on  the  method  used  to  select 
a  prime  contractor  and  the  type  of  contract  between  the  prime  contrac¬ 
tor  and  the  Government . 

There  are  three  cases.  First,  with  a  firm -fixed -price  contract 
let  by  effective  price  competition,  market  forces  provide  all  necessary 
subcontract  regulation.  Second,  with  a  fixed -price -incentive  contract 
let  by  effective  competition,  the  Government  need  not  be  concerned  with 
subcontractor  selection.  There  may  still  be  a  need  to  regulate  make- 
or-buy  decisions,  however,  because  contractors  may  elect  to  produce 
items  inefficiently  in-house  in  order  to  acquire  new  capital  facilities 
partly  financed  by  public  funds.  Third,  for  all  contracts  let  without 
effective  price  competition  —  these  include  but  are  not  limited  to 
all  cost  types  of  contracts  --  the  Government  should  be  concerned  with 
decisions  both  about  which  items  to  subcontract  and  which  firms  are  to 
receive  the  subcontracts.  Such  regulation  is  needed  because  prime 
contractors  lack  the  motivation  to  minimize  target  costs.  This  paper 
focuses  on  the  third  case.  Not  only  is  this  case  quantitatively  the 
most  important  in  the  present  procurement  environment,  but  it  is  here 
that  the  opportunity  lies  for  improvement  in  subcontracting  policy. 

The  need  for  public  concern  about  subcontracting  is  also  brought 
out  by  an  examination  of  the  0141  program,  which  has  a  number  of 
atypical  features.  The  most  interesting  aspect  of  this  program  is 
the  extensive  use  of  competitive  bidding  to  choose  subcontractors, 
wnich  demonstrates  the  feasibility  of  extensive  price  rivalry.  Further¬ 
more,  che  wide  variation  in  bid  prices  among  potential  suppliers  provides 
important  evidence  that  subcontracting  decisions  significantly  affect  the 
achievement  of  the  Government’s  procurement  goal  of  purchasing  weapon 
systems  at  the  least  cost. 

The  analysis  of  current  policy  towards  subcontracting  focuses  on 
three  issues:  Which  items  will  be  subcontracted?  How  are  subcontractors 
to  be  selected?  And,  what  provisions  will  be  contained  in  the  contract 
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be tween  Che  prime  contractor  and  the  vendor?  The  changes  in  subcon¬ 
tracting  policy  that  are  suggested  also  focus  on  these  questions. 
Attention  is  directs  primarily  to  the  more  extensive  use  of  competitive 
bidding  --  both  in  the  make-or-buy  decision  process  and  in  the  selection 
of  subcontractors.  Policy  suggestions  that  deal  with  subcontract  pro¬ 
visions  focus  on  the  follov-on  procurement  problem.  The  need  here  is 
to  obtain  price  protection  and  flexibility  in  the  face  of  uncertain 
demands.  For  this  purpose  the  use  of  options  shows  great  promise. 
Options  have  the  important  added  advantage  of  permitting  the  initial 
selection  of  vendors  to  be  based  on  total  program  costs,  even  when 
only  a  small  portion  of  the  funds  is  obligated  at  the  outset  of  a 
program. 
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I.  STATEMENT  OF  THI  PROBLEM 


As  a  public -policy  problem,  subcontracting  is  unique  to  the  defense 
industries.  In  other  sectors  of  the  economy,  legislative  .ind  •  --\t-cn tive 
concern  about  subcontracting  is  seldom  encountered  a  id  the:;  . ■  n !. y  inci¬ 
dentally  to  broader  problems  of  market  power  and  bu:-  iness  concentration. 

In  contrast,  the  amount  and  nature  of  subcontract  relationships  among 
defense  suppliers  have  been  serious  concerns  of  Congress  ;  nd  the  Depart- 

JU 

ment  of  Defense  as  well  as  other  executive  agencies  special  con¬ 
cern  wi*-h  subcontracting  of  defense  products,  particular :  the  aero¬ 

space  industry,  has  several  causes.  One  is  that  when  prime  contractors 
have  the  primary  responsibility  for  integration  and  coordination  of 
weapon  systems  costing  billions  of  dollars,  it  is  natural  to  worry  about 
whether  they  are  allocating  this  money  "fairly."  "Faitly,”  of  course, 
takes  on  many  meanings  depending  on  who  uses  the  term  and  in  what  con¬ 
text.  In  discussions  of  the  defense  industries  ic  often  incLudes  such 
diverse  and  complex  idev.5  as  equitable  regional  distribution,  an  equitable 

share  of  contract  awards  for  small  firms,  and,  even,  maintaining  the 

** 

industrial  base  through  widespread  distribution  of  expenditures. 

Another  cause  of  concern  about  defense  subcontracting  --  and  one 
more  likely  to  reflect  disinterested  motives  --  stems  from  the  possibility 
that  an  inappropriate  subcontracting  policy  will  increase  the  amount  of 


It 

Such  as  the  Council  cf  Economic  Advisors ,  the  Area  Redevelopment 
Administration  and  the  Small  Business  Administration. 

For  example,  the  Am  id  Services  Procurement  Act  of  1947  states 
that,  "It  is  the  policy  of  ,'ongress  that  a  fair  proportion  of  the 
purchases  made  under  this  <  lapter  be  placed  with  small  business 
concerns."  10  U.S.  Code  2211.  The  Armed  Services  Procurement  Regu¬ 
lation,  Sec.  1,  Parts  7  and  8,  contains  a  listing  of  considerations 
that  must  be  considered  by  contracting  officials,  such  as  the  small 
business  and  labor  surplus  market  programs.  For  a  sharp  demand  that 
small  business  interests  play  more  of  a  role  in  subcontracting,  see 
U.S.  Senate,  Small  Business  Committee,  86th  Cong.,  1st  Sess .  ,  Small 
Business  Participation  in  Defense  Contracting.  Senate  Report  716, 
August  13,  1953,  Government  Printing  Office,  Washington,  D.C.,  1959, 
pp .  19,  22-23. 
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marke':  pwet  or  monopoly  in  the  economy.  Most  of  the  leading  defense 
contractors  are  among  the  largest  firms  ir.  the  economy  ,  measured  by  the 
amount  of  their  assets,  the  proportion  of  business  they  account  for  in 
their  industries,  or  the  variety  of  their  products.  Firms  such  as  General 
Motors,  Chrysler,  General  Electric,  General  Dynamics,  Boeing,  Lockheed, 
and  other  giants  come  Immediately  to  mind.  In  their  roles  as  prime 
weapon-system  contractors  such  firms  make  man’  decisions  about  what 
items  they  will  produce  themselves  and  who  will  receive  subcontracts. 

It  is  not  suprising,  therefore,  that  many  people  de,ire  assurance  that 
such  decisions  are  in  the  public  interest  and  not  designed  to  extend 
market  power  or  enjoy  its  benefits. 

A  third  reason  for  concern  about  subcontracting  stems  from  a  desire 
to  assure  that  defense  goods  and  services  are  acquired  at  minimum  cost. 

In  the  past  when  most  contracts  were  negotiated  without  competition,  and 
cost -reimbursement  contracts  were  usual  ,  the  incentives  for  prime  con¬ 
tractors  to  minimize  the  cost  of  contractor-furnished  equipment  were 
not  strong.  Today,  the  emphasis  is  on  obtaining  rivalry  in  the  contractor 
selection  process,  and  fixed -price -incentive  contracts  are  common.  Never¬ 
theless,  the  suboidinate  role  play-id  by  price  competition  in  prime  conuac 
awards,  and  suspicions  about  how  "tight”  target  prices  really  are,  lead 
many  to  worry  about  profit  pyramiding,  inflating  the  fee  base,  and  other 
suspect  subcontracting  decisions  that  may  tend  to  increase  the  final  cost 
of  a  weapon  system. 

All  three  reasons  for  concern  about  subcontracting  pose  fascinating 
economic  and  policy  problems,  but  this  study  will  concentrate  on  the  third 
reason.  This  emphasis  reflects  the  policy  of  the  Department  of  Defense 
to  obtain  military  goods  and  services  in  the  most  economical  fashion.  The 
Department  of  Defense  regards  the  socio-political  aspects  of  procurement  af 

ific 

primarily  the  responsibility  of  other  agencies.  At  least  the  ostensible 

Carl  Kaysen  and  Donald  F.  Turner,  Antitrust  Policy.  Harvard  Uni¬ 
versity  Press,  Cambridge,  Mass.,  1959,  pp .  223-229. 

irtc 

As  a  general  statement  of  the  objectives  of  procurement  policy 
and  its  relationship  to  subcontracting,  the  following  statement  by  then 
Deputy  Secretary  of  Defense  Gilpatric  is  instructive: 
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purpose  of  the  contracting  procedures  used  in  about  95  per  cent  of  the 
military  purchases  was  to  obtain  some  economically  "best  deal."  Conse¬ 
quently,  it  seems  appropriate  to  examine  su ucontrac ting  assuming  that  the 
Government's  objective  is  to  obtain  military  supplies  at  the  least 
cost . 


Looking  at  subcontracting  through  the  prime  contractor's  eyes, 
subcontracting  decisions  are  part  of  the  process  of  determining  the 
scope  and  extent  of  internal  firri.  activities.  This  is  partly  a  problem 
in  design  and  technical  capability.  Clearly,  in  the  short  run  the  amount 
he  can  produce  himself  is  limited  by  the  nature  of  the  weapon  and  by 
the  facilities  he  possesses.  Of  course,  over  time  such  parameters  can 
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"During  the  past  fifteen  months  we  have  discussed  on  a  nuraler 
of  occasions  our  basic  policies  and  objectives  in  the  ex¬ 
penditure  of  $25  billion  annually  through  Defence  contractc. 

We  have  emphasized  the  necessity  for  prompt  review  and  action 
on  the  findings  of  the  GAO,  our  internal  audit  groups,  congres¬ 
sional  committees  and  outside  sources  which  reveal  the  need  -to 
improve  our  procurement  procedures. 

I  would  like  to  re-emphasize  the  importance  of  close  and  con¬ 
tinuing  surveillance  by  each  of  you  in  order  to  assure  that  rha 
following  basic  policies  govern  Defense  procurement: 

1.  Our  first  and  paramount  objective  is  to  acquire  weapons  and 
materiel  which  fully  meet  our  qualitative,  quantitative  and 
delivery  requirements  --  at  the  lowest  over-all  cost. 

2.  To  this  end  we  must  stress  full  and  free  competition,  with 
equal  opportunity  to  all  Interested  qualified  suppliers,  and  we 
oust  continuously  seek  to  minimize  sole -source  procurements  for 
end  items,  major  sub-systems,  spare  parts  and  supplies.  When¬ 
ever  our  specifications  are  sufficiently  precise,  we  must  obtain 
competition  through  fo?mal  advertised  bidding  procedures  as  re¬ 
quired  by  law. 

3.  To  the  extent  consistent  with  the  above  objective,  we  will 
give  positive  assistance  to  small  business  concerns,  and  to 
firms  in  surplus  labor  areas,  to  compete  for  Defense  procure¬ 
ments,  and  we  shall  make  full  use  of  set-asides  for  these  pur¬ 
poses  as  provided  in  the  Armed  Services  Procurement  Regulation. 

Me  must,  however,  assure  that  no  premium  is  paid  for  the  relief 
of  economic  dislocation,  which  is  prohibited  by  law.  "Defense 
Procurement  Policies,"  Wtemorandum  by  Deputy  Secretary  of  Defense, 
April  13,  1962.  Quoted  in  Clarence  7.  Dixon  and  Harlan  W.  Tucker, 
"Qualitative  Evaluation  of  Procurement  Performance,"  An  Advanced 
Logistics  Report,  AF-WP-O-Jan  63  150,  The  School  of  Logistics, 

Air  Force  Institute  of  Technology,  Air  University,  Wright -Patterson 

Air  Force  Base,  Ohio,  1962,  pp.  61-62. 

* 

Only  about  five  per  cent  of  the  total  dollar  awards  Involved 
"set-asides"  or  other  socio-political  factors.  Directorate  of  Statis¬ 
tical  Services,  OSD,  Military  Prime  Contract  Awards  and  Subcontract 
Payments.  July  1963-June  1964.  Office  of  Assistant  Secretary  of  Defense , 
Installations  and  Logistics,  Washington,  D.C.,  n.d.,  p.  30. 
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be  changed.  And  even  in  the  short  run,  it  seems  likely  that  management 
can  vary  the  proportion  of  a  system  subcontracted  as  profit  opportunities 
present  themselves . 

The  logic  of  a  defense  firm's  make -or -buy  decisions  will  be  examined 
in  Sec.  II.  This  logic  establishes  the  conditions  under  which  public 
regulation  of  subcontracting  is  unnecessary  as  well  as  circumstances  when 
public  regulation  is  required  to  achieve  the  goals  of  procurement  policy. 
The  importance  of  subcontracting  is  also  developed  in  Sec.  Ill,  where 
the  C-141  procurement  program  is  discussed. 

Current  regulation  of  subcontracting  is  discussed  in  Sec.  IV  and  some 
changes  are  suggested.  Section  V  considers  the  policy  implications  of 
the  analysis.  The  implications  center  on  three  questions  that  must  be 
answered  in  developing  a  subcontracting  program:  Which  items  will  be 
subcontracted?  How  will  the  subcontractors  be  selected?  What  provisions 
will  be  contained  in  the  contract  between  the  prime  contractor  and  his 
subcontractor  ? 

Any  military  purchase  may  involve  subcontracting.  It  is  in  the  pro¬ 
curement  of  complete  weapon  systems,  however,  that  the  way  make-or-buy 
decisions  are  made  and  subcontractors  selected  has  the  most  Important 
impacts  on  the  cost  of 'defense  goods  and  services.  Consequently,  this 
study  will  focus  on  subcontracting  in  the  acquisition  of  complete  weapon 
systems. 

Tc  anticipate  the  following  discussion,  public  regulation  of  sub¬ 
contracting  is  unnecessary  if  fixed-price  prime  contracts  are  let  by 
effective  price  competition.  Regulation  of.  subcontracting  policy  is 
required  in  all  other  cases,  although  the  extent  of  regulation  can  be 
less  if  the  prime  contract  is  a  fixed -price -Incentive  contract  let  by 
effective  price  competition.  In  determining  the  composition  of  the  make- 
or-buy  list  and  the  recipients  of  the  subcontracts,  the  use  of  competi¬ 
tive  bidding  is  workable  and  has  many  advantages.  Subcontracts  should 
contain  individually  tailored  pricing  arrangements,  and  options  are  a 
useful  procedure  for  dealing  with  follow-on  procurements.  With  this 
brief  preview,  we  now  turn  to  subcontracting  in  the  defense  industries 
and  to  the  decisions  that  determine  its  extent  and  the  choice  of  sub¬ 


contractors  . 
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II.  SUBCONTRACTING  AND  THE  SCOPE  OF  THE  FIRM 


This  section  considers  the  extent  of  subcontracting  by  defense  firms 
and  the  managerial  decisions  that  determine  the  amount  of  subcontracting 
done  by  prime  contractors.  It  identifies  the  conditions  when  public 
regulation  of  subcontracting  is  required  in  the  procurement  of  major 
weapon  systems.  Thus,  this  section  is  concerned  with  the  logic  of  sub¬ 
contracting  decisions  by  entrepreneurs  and  with  the  regulation  of  these 
decisions  by  the  Government. 

The  term  "subcontracting"  will  be  used  here  as  it  is  commonly  used 

in  the  literature  on  procurement  and  the  regulations  governing  military 

purchases.  Subcontracting  includes  all  purchases  from  other  firms  by  a 

* 

firm  with  a  government  contract  in  order  to  fulfill  that  contract.  Sub¬ 
contracting  thus  includes  items  obtained  by  spot  purchase  orders  as  well  as 
purchases  involving  longer  contractual  ties.  Alternatively  stated,  sub¬ 
contracting  includes  all  the  cost  of  an  item  delivered  to  the  Government 
not  accounted  for  by  the  "in-house"  activity  of  the  prime  contractor. 

The  amount  of  subcontracting  done  by  a  firm  may  be  measured  by  sub¬ 
tracting  the  value  added  by  the  prime  contractor  from  his  sales.  Usually 
this  measure  is  expressed  as  a  percentage  of  the  firm's  sales,  and  this 
percentage  will  be  called  here,  "the  subcontracting  ratio."  The  subcon¬ 
tracting  ratio  is  directly  related  to  a  measure  of  vertical  integration 
common  it  industrial  organization  studies  called  "the  degree  of  fabri- 
cation."  The  degree  of  fabrication  is  the  ratio  of  value  added  to 

•fc 

Excluding  office  supplies.  50  U.S.C.  App.,  Sec  1212.  72  Stat 

1789.  Paul  R.  McDonald,  Government  Prime  Contracts  and  Subcontracts, 
Procurement  Associates,  Glendora,  Calif.,  1961,  p.  K-l-2.  The  Armed 
Forces  Procurement  Regulation  states  that  "...  subcontract  means 
any  contract  as  defined  in  ASPR  ?. -201.4  other  than  a  prime  con¬ 
tract,  entered  into  by  a  prime  civnCractor  or  a  subcontractor,  calling 
for  supplies  or  services  required  for  the  performance  of  one  or  more 
prime  contracts."  ASPR  8-101.24. 

For  discussion  of  the  use  and  limitations  of  this  measure,  sec 
Ralph  L.  Nelson,  Concentration  in  the  Manufacturing  Industries  of 
the  United  States.  Yale  University  Press,  New  Haven,  Conn.,  1963, 
pp.  78-81;  and  M.  A.  Adelman,  "Concept  and  Statistical  Measurement 
of  Vertical  Integration,"  in  National  Bureau  of  Economic  Research, 

Business  Concentration  and  Price  Policy,  Princeton  University  Press, 
Princeton,  N.J.,  1955,  pp.  281-289. 
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sales  or  one  minus  the  subcontracting  ratio.  As  a  result  we  can  make 
use  o£  studies  of  vertical  integration  to  examine  the  extent  of  sub¬ 
contracting.  This  is  fortunate  in  view  of  the  scarcity  of  data  on 
purchases  by  prime  contractors  in  the  defense  industries.  In  addition 
to  past  studies  of  vertical  integration,  some  information  is  available 
from  Bureau  of  the  Census  and  Department  of  Defense  reports.  Al¬ 
though  limited,  the  amount  of  data  available  on  the  extent  of  subcon¬ 
tracting  is  sufficient  to  support  three  propositions  of  importance  to 
this  study.  First,  aerospace  firms  have  subcontracting  ratios  similar 
to  other  firms  engaged  in  manufacturing,  most  of  which  are  rather  highly 
integrated.  Second,  many  firms  show  a  large  variation  in  subcontract^  . 
over  time.  Third,  there  is  a  wide  variation  in  subcontracting  ratios 
among  aerospace  firms  and  among  all  other  large  firms. 

The  relevant  data  are  shown  in  Tables  1 ,  2  and  3 .  Table  1  is 
derived  from  Department  of  Defense  reports  and  shows  that  for  large 
defense  contractors  as  a  group,  in  recent  years  about  48  cents  of  each 
dollar  expended  by  the  Government  went  to  other  firms  and  about  52  cents 
went  to  pay  for  factors  of  production  used  internally  by  the  prime  con¬ 
tractor.  The  subcontracting  ratios  vary  from  year  to  year  and  there 
appears  to  be  a  downward  trend . 

The  temporal  variation  in  subcontracting  ratios  is  also  brought 
out  in  Table  2  where  the  subcontracting  ratios  for  all  manufacturing 
corporations  and  the  largest  firms  are  shown  for  1947  and  1954.  Inter¬ 
estingly,  the  firms  that  entered  the  group  of  50  largest  firms  in  1954 
did  less  subcontracting  than  the  firm?  that  were  in  the  50  largest  in 
both  1947  and  1954.  Both  the  entering  and  remaining  firms  did  less 
subcontracting  than  did  the  firms  in  the  top  50  in  1947,  but  not  in 
1954.  Of  the  15  entering  firms,  7  were  aerospace  companies. 

Table  3  presents  a  more  detailed  examination  of  corporate  integration 
Subcontracting  ratios  for  some  of  the  large  aerospace  firms  are  listed 
above  the  double  line.  Below  the  double  line  in  Table  3  are  listed  the 
subcontracting  ratios  for  some  large  corporations  in  other  industries. 

In  recent  years  the  large  aerospace  firms  passed  on  approximately  52  to 
62  cents  out  of  every  dollar  of  governmental  sales  to  other  firms.  In 
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Table  1 


SUBCONTRACTING  BY  LARGE  DEFENSE  FIRMS 
(In  $  million) 


A 

B 

C 

D 

E 

Number  of 

Subccn- 

Fiscal 

Firms 

Military 

Subcontract 

tracting 

Year 

Reporting 

Receipt.*-3 

Payments^ 

ratioc 

1957 

298 

16,992 

9,314 

54.8 

1958 

294 

17 ,479 

9,026 

51.6 

1959 

298 

18,704 

9,144 

48.9 

1960 

298 

19,095 

9,666 

50.6 

1961 

309 

19,803 

9,407 

47.5 

1962 

378 

22,337 

10,560 

47.3 

1963 

453 

23,667 

11,411 

48.2 

SOURCE:  Directorate  of  Statistical  Services,  OSD, 
op.  cit. ,  p  .  49. 


Military  contract  receipts  by  reporting  contractors 
from  prime  and  subcontract  work. 

bMilitary  subcontract  payments  by  reporting  con¬ 
tractors.  Subcontract  payment:  a  cash  payment  made 
by  one  contractor  to  another  for  supplies,  services, 
or  construction  required  to  fulfill  a  prime  contract. 

C  (D/C)  100 . 


this  respect  aerospace  firms  are  similar  to  other  firms  engaged  in 
manufacturing,  most  of  which  are  rather  highly  integrated.  Many  firms 
show  a  large  fluctuation  in  subcontracting  over  time.  In  this  respect 
aerospace  firms  are  especially  volatile.  Finally,  we  note  a  large 
bctween-firm  variation  in  the  ratios,  shown  in  Table  3. 

In  short,  the  amount  of  subcontracting  by  defense  contractors  or 
by  all  corporations  varies  substantially.  Even  within  an  industry 
there  is  usually  wide  variation.  There  is  also  a  wide  variation  between 
the  average  subcontracting  ratios  of  different  industries.  In  addition, 
the  subcontracting  ratio  for  any  specific  firm  is  likely  to  vary  over 
time.  These  findings  lead  to  an  important  conclusion.  The  "correct" 
subcontracting  ratio  for  a  firm  cannot  be  determined  on  the  basis  of 
general  knowledge  about  an  industry's  technology,  "conventional  prac¬ 
tice,"  or  industry  averages.  Each  txrm,  it  appears  from  the  data. 
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corporate  financial  statements, 
d 

Total  wages,  profits,  interest,  depreciation  and  taxes,  divided  by  sales, 
expressed  as  a  percentage  and  subtracted  from  100. 

^Standard  Oil  Co.  (N.J.) 
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differs  In  its  decisions  about  the  best  distribution  of  activities 
between  in-house  fabrication  and  subcontracting.  The  special  character¬ 
istics  of  a  firm,  such  as  the  nature  of  its  products  and  its  ability  to 
take  advantage  of  economies  of  scale  in  internal  administration  or 
marketing,  will  be  among  the  factors  that  differ  from  firm  to  firm; 
these  and  similar  factors  will  determine  how  much  subcontracting  is 
done  by  each  firm. 

Since  the  appropriate  amount  of  subcontracting  for  a  firm  cannot 
be  determined  from  knowledge  about  the  industry  or  its  technology,  we 
must  turn  to  the  decision-making  process  within  the  firm  in  order  to 
study  subcontracting.  Specifically,  we  must  study  how  an  entrepreneur 
determines  the  distribution  of  functions  between  his  firm's  internal 
activities  and  the  activities  of  its  subcontractors.  The  theory  of  vertical 
integration  has  been  explored  by  a  number  of  economists  and  some  general 
principles  are  summarized  in  the  Appendix.  At  this  point,  we  need  only 
note  that  from  the  standpoint  of  the  economy  as  a  whole,  the  purpose  of 
subcontracting  is  to  obtain  a  distribution  of  production  and  other 
functions  among  firms  such  that  no  real  resources  could  be  saved  by  a 
reorganization  of  in-house  and  subcontracted  activities.  In  most  parts 
of  the  economy  competition  is  relied  upon  to  achieve  this  result.  An 
entrepreneur  who  discovers  that  by  offering  other  firms  a  specialized 
service,  or  that  by  making  use  of  the  services  of  another  firm,  resources 
can  be  saved  stands  to  make  a  profit.  Likewise,  an  entrepreneur  who 
discovers  that  resources  can  be  saved  by  integrating  a  previously  pur¬ 
chased  activity  within  his  firm  will  also  make  a  profit.  Competition 
motivates  managers  to  make  such  resource-saving  decisions  and  results  in 
the  savings  being  passed  on  to  consumers.  Will  not  the  same  forces  lead 
defense  contractors  to  select  the  most  efficient  distribution  between 
in-house  and  subcontracted  activities?  Put  more  directly,  what  is  the 
justification  for  regulation  of  defense  contractors'  subcontracting 
decisions  ? 

The  shortest  answer  to  these  questions  is  that  competition  in  defense 
pr  :urements  is  not  sufficient  to  assure  that  the  proper  amount  of  subcon¬ 
tracting  will  occur  automatically.  This  reply,  however,  requires  elaboratior 
Most  military  procurements  involve  rivalry  in  the  sense  that  more  than  one 
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potential  supplier  is  considered  as  a  prime  contractor.  Yet,  most  prime 
contract  awards  involve  contracts  where  price  competition  is  not  the  means 
of  selecting  the  supplier.  This  is  the  message  of  Tables  4  and  5.  It 
can  be  seen  from  Table  4  that  the  importance  of  price  as  a  contractor 
selection  criterion  differs  among  the  services.  It  is  most  important  for 
the  Defense  Supply  Agency  and  the  Army  ,  where  it  accounts  for  about  two- 
thirds  and  one-third  of  the  awards  respectively.  It  is  least  important 
for  the  Air  Force  where  only  about  one -sixth  of  the  awards  used  price 
as  the  selection  criterion. 

Another  vital  aspect  of  military  procurement  that  is  apparent  from 
Table  4  is  the  importance  of  "follow-on"  procurement.  For  total  Department 
of  Defense  purchases,  and  especially  for  the  Air  Force  and  the  Navy,  the 
single  most  important  category  of  contract  awards  was  follow-on  procurement 
from  a  single  source  of  supply  determined  by  a  previous  contract  that  had 
been  let  by  some  form  of  rivalry.  The  magnitude  of  follow-on  expenditures 
merits  emphasis  because  such  procurements  have  great  importance  for  sub¬ 
contracting  policy,  as  will  be  discussed  later. 

The  importance  of  design  and  technical  rivalry  in  selecting  con¬ 
tractors  is  apparent  from  Table  4,  but  is  shewn  more  dramatically  by  the 
data  on  Air  Force  expenditures  in  Table  5.  In  fiscal  years  1962  through 
1964,  price  was  the  criterion  used  to  select  contractors  for  about 
14  per  cent  of  all  obligations  ,  approximately  20  per  cent  of  the 
component  obligations,  but  only  8  per  cent  of  the  complete  system 


A  semantic  note  is  perhaps  in  order.  The  military  procurement 
literature  usually  uses  the  term  "competition"  in  a  broad  sense  to 
include  all  situations  where  several  firms  actively  seek  a  contract. 
Thus,  competition,  in  the  military  sense,  occurs  even  when  the  selection 
of  a  contractor  is  made  on  a  non-price  basis,  for  example, when  the 
selection  criterion  is  the  design  of  a  weapon  system  or  some  other 
technical  consideration.  The  economic  literature,  on  the  other  hand, 
usually  assumes  that  price  will  be  the  basis  of  selection  when  the  term 
competition  is  used.  To  avoid  confusion,  this  study  will  use  the  terra 
rivalry  to  include  both  price  and  non-price  competition.  Unless  other¬ 
wise  stated,  when  the  term  competition  is  used,  it  will  be  assumed  that 
the  choice  rf  a  supplier  is  based  on  the  price  offered. 

■.Wr 

The  data  in  Tables  4  and  5  are  for  prime  contracts  only. 


the  United  States, 
c 

After  price  or  design  and  cechnical  rivalry. 
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Table  5 


CONTRACTOR  SELECTION  METHODS  IN  AIR  FORCE  PROCUREMENT, 
FISCAL  YEARS  1962-1964 
(In  $  million) 


\11 

Obligations 

Major 

Components 

and 

Accessories® 

Complete 

Weapon 

Systems*5 

Contractor  Selection  Method 

Amount 

X 

Amount 

% 

Amount 

V. 

Price  rivalry: 

By  advertising 

976 

3.2 

548 

7.0 

0 

0.0 

By  negotiation 

4,249 

14.0 

1,013 

13.0 

362 

8.4 

Design  and  technical  rivalry 

19,474 

64.4 

4,226 

54.6 

3,807 

88.2 

Single-source  solicitation 

17.5 

1,890 

24.4 

121 

2.8 

Not  given 

242 

0.8 

59 

0.8 

26 

0.6 

Total 

30,248 

100.0 

7,736 

100.0 

4,316 

100.0 

NOTE:  Detail  may  not  add  to  totals  because  of  rounding. 

aTotal  obligations  for  FSC  12,  14,  15,  16,  17,  28,  29,  58,  61,  and 
66,  less  complete  weapon  systems. 

Total  obligations  for  complete  missiles  and  aircraft.  FSC  1410,  1510, 
1520,  1540,  1550. 
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purchases.  Design  and  technical  rivalry  determined  hew  64  per  cent  of 
the  total  dollars  ,  55  per  cent  of  the  component  dollars  ,  and  88  per  cent 
of  the  complete-weapon-system  dollars  were  obligated. 

Thus  ,  tor  a  large  part  of  all  purchases  and  especially  for  aerospace 
systems,  contractors  were  selected  primarily  on  the  basis  of  the  technical 
and  design  characteristics  of  the  proposed  system.  The  signif icance  of 
this  fact  is  that  there  is  no  logical  ''eason  for  expecting  non-price 
rivalry  to  yield  the  same  economic  results  as  price  competition.  Specif icall 
there  is  no  reason  tc  expect  the  most  efficient  allocation  of  production 

between  in-house  and  subcontracting  when  price  competition  is  absent. 

irk 

The  last  proposition  can  be  demonstrated  more  precisely.  Consider 

the  make-or-buy  decision.  A  firm  must  analyze  three  variables:  the  in-house 

•trtcit 

costs  of  production,  (H)  ,  the  "buy”  costs  composed  of  the  invoice  price, 
(B) ,  and  the  associated  administrative  costs  such  as  subcontract  manage¬ 
ment,  quality  inspection,  and  so  forth,  (A). 

Assume  that  the  firm's  goal  is  to  maximize  profit  in  the  conventional 
sense,  i.e.,  to  maximize  the  value  of  the  difference  between  all  future 
revenue  and  cost  streams  appropriately  discounted  for  time  and  risk,  lhar 
is,  the  firm  is  assumed  to  maximize  the  present  value  of  the  owner's  equity. 
Where  the  price  of  the  output  is  denoted  by  P,  and 

(l)  P-M<P-(B+A), 

then  the  pnf  it  -maxim! zing  g^al  requires  that  the  firm  buy  the  item. 


Contractor  selection  by  price  rivalry  differs  fundamentally  from 
selection  by  design  and  technical  rivalry.  Both  involve,  as  shown  in 
Table  4,  consideration  of  more  than  one  potential  supplier.  Neverthe¬ 
less,  with  price  rivalry  the  bids  submitted  by  firms  form  the  basis  for 
choosing  among  technically  acceptable  suppliers  and,  in  addition,  the 
winner  of  such  a  competition  is  bound  to  his  bid.  This  result  may  be 
obtained  either  by  formal  advertising  or  by  negotiation,  and  Table  5  is 
so  classified.  WLth  design  and  technical  rivalry,  however,  all  character¬ 
istics  of  the  item  are  not  fixed.  The  prices  offered  by  potential  suppliers 
may  play  a  role  in  the  Government's  choice  but  neither  it  nor  the  suc¬ 
cessful  firm  is  bound  by  the  price.  The  target  price  is  negotiated  after 
the  supplier  has  been  chosen. 

'frfc 

We  are  indebted  to  S.  S.  Handel  for  helpful  discussions  on  this 

point . 

*-,Wr 

These  are  opportunity  costs  and  so  will  vary  depending  upon  the 
other  feasible  uses  of  the  capacity,  the  need  or  desire  to  keep  a  labor 
force  intact,  and  similar  considerations.  See  Robert  N.  Anthony, 

Management  Accounting.  Richard  D.  Irwin,  Inc.,  Homewood,  Ill.,  1956, 
pp.  355-367- 
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Alternatively ,  the  firm  would  choose  to  make  the  item  when  the  in¬ 
equality  is  reversed.  The  assumption  of  price  competition  implies  that 
P  will  be  driven  down  to  a  level  where  one  side  of  the  inequality  will 
yield  a  normal  rate  of  profit  on  investment  and  the  other  side  will 
yield  a  subnormal  rate. 

Note  that  the  price  of  the  output  is  a  variable  exogenous  to  the 
firm,  set  by  competition  and  functionally  unrelated  to  the  other 
variables.  For  military  procurement,  the  situation  is  quite  different. 

In  the  purchase  of  weapon  systems  and  their  components,  the  price  is 
usually  not  determined  by  the  market.  Also,  the  price  is  a  function 
of  the  other  variables.  The  competitive  mechanism  is  replaced  by  a 
regulatory  mechanism  that  sets  prices  on  the  basis  of  costs,  such 
that  the  firm's  profit  rate  on  costs  is  "reasonable."  Note  that  we 
now  have  a  cost-plus  pricing  situation  where  the  target  profit  is  based 
on  sales.  The  managerial  incentives  involved  in  make -or -buy  decisions 
are  thus  changed . 

It  is  important  to  emphasize  that  this  argument  does  not  depend  on 
the  type  of  the  contract.  For  all  types,  including  cost-plus-fixed-fee, 
fixed -price -incentive ,  and  fixed-price,  the  price  and  profit  fee  are 
functions  of  the  contractor's  costs,  except  where  the  contract  is  let 
with  effective  price  competition  among  prospective  suppliers  and  each 
bidder  .  i  bound  to  his  offer.  It  is  the  endogenous  functional  relation- 
ship  between  price  end  cost  that  is  vital  for  understanding  subcontracting. 

Subcontracting  decisions  in  the  environment  of  the  defense  industries 
can  be  expressed  in  e  form  similar  to  inequality  (1),  above.  The  profit 
rates  on  in-house  costs  end  Invoice  costs  will  be  denoted  by  rr^  and 
respectively.  The  price  to  the  Air  Force  will  equal  costs  plus  profits. 
This  price  when  the  firm  makes  the  item,  denoted  by  P  ,  will  be 

m 

r 

Alternatively  stated ,  c  competitive  firm  feres  sn  exogenously 
determined  price  end  the  result  of  its  cost  experience  yields  a  profit. 

In  military  procurement  a  "reasonable"  profit  rate  is  first  determined 
which  multiplied  by  the  expected  cost  yields  a  target  profit.  The 
expected  cost  plus  the  profit  becomes  the  tergut  price.  Thus  the  direc¬ 
tion  of  causation  among  price,  cost  end  profit*  In  military  procurement 
is  the  reverse  of  that  in  a  competitive  market 

As  will  be  discussed  let' ,  the  choice  «■£  a  pricing  arrangement 
for  the  prime  contract  does  have  an  implicatioi  for  public  policy  towards 
subcontracting. 
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(2)  P  =  M(n,  +1)  . 

ra 

Alternatively,  the  price  to  the  Air  Force  when  the  firm  buys  the  item, 
denoted  by  P^,  is  given  by 

(3)  Pb  =  B^T72  +  ^  +  +  1)  • 


New  suppose  it  would  be  less  expensive  for  the  Air  Force  if  an  item  were 
bought,  i.e.. 


(4) 


P 

m 


» 


and  assume  further  that  there  is  no  difference  in  profit  rate,  i.e., 
tt  *  ^2  *  TT*  ciuestion  »  does  the  firm  have  an  incentive  to 

make  the  proper  "ouy"  decision  --  the  decision  that  is  in  the  best 
interests  of  the  Air  Force?  The  answer  is  clearly  negative.  In  this 
situation  the  firm  will  choose  to  make  the  item  because 

(5)  Mn  >  (B  +  A)Tr 
even  though  from  (4),  above,  we  know  that 

(6)  M  >  B  +  A. 

Therefore,  with  equal  profit  rates,  the  interest  of  the  Government 
directly  conflicts  with  the  profit  motive  of  the  firm. 

But  what  if  the  profit  rate  on  in-house  work  is  greater  than 
that  given  the  firm  for  work  performed  under  subcontract?  In  other 
words,  what  about  the  case  where  tt  >  n^?  This  case  is  especially 
relevant  because  it  has  applied  in  the  actual  environment  since  the 

•ff 

introduction  of  weighted  guidelines.  From  the  standpoint  of  the 
above  example,  a  lower  profit  rate  on  invoice  costs  would  give  the 
firm  an  even  stronger  motive  to  make  the  item  when  the  cost  to  the 
Government  could  be  reduced  by  buying  the  item.  Thus  the  same  per¬ 
verse  decision  rule  is  operating  --  only  now  a  bias  has  been  added 
that  further  encourages  the  prime  to  make  rather  than  buy. 


These  provisions  are  covered  in  Section  III,  Part  7  of  the  Armed 
Services  Procurement  Regulation  ^ASPR) . 
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It  may  well  be  that  weighted  guidelines,  with  their  differential 
profit  rates,  have  overcome  the  objections  to  prof it -pyramiding  voiced 
by  the  McClellan  Committee.  They  have  not  overcome  the  problem  of 
Insuring  that  make-or-buy  decions  are  in  the  best  interest  of  the  Govern¬ 
ment.  For  two  reasons,  differential  profit  rates  will  not  solve  the 
problem  of  obtaining  efficient  managerial  subcontract  choices.  One  is 
that  as  long  as  profit  is  tied  to  target  cost,  there  is  no  incentive 
to  minimize  this  target  by  efficient  make-or-buy  decisions  --  unless 
the  firm  is  bound  to  the  target  and  the  contract  has  been  awarded  to 
the  firm  with  the  lowest  bid.  The  second  reason  is  that  to  be  effective, 
differential  profit  rates  would  have  to  be  applied  item  by  item  on  the 
basis  of  complete  knowledge  of  alternative  in-house  and  subcontracting 
costs.  It  is  hard  to  imagine  a  contracting  officer  having  such  detailed 

cost  information  and  if  he  did  he  would  not  have  to  rely  on  profit  rates 

** 

to  achieve  desirable  results.  A  simple  order  would  suffice. 

If  we  turn  from  the  entrepreneur  and  examine  the  other  party 
affected  by  subcontracting  decisions,  the  Government,  the  rationale  for 
a  subcontracting  policy  becomes  apparent.  The  previous  discussion  indi¬ 
cates  that  it  is  necessary  to  distinguish  between  three  cases.  The  first 
case  is  one  in  which  a  prime  contract  with  a  fixed  price  is  let  after 
effective  price  competition.  Here,  the  "Unseen  Hand"  is  sufficient  to 
assure  that  the  prime  contractor  will  select  both  the  items  to  subcontract 


Committee  on  Government  Operations,  United  States  Senate,  Pyramid¬ 
ing  of  Profits  and  Costs  in  the  Missile  Procurement  Program.  Senate 
Report  970,  March  31,  1964,  Government  Printing  Office,  Washington,  D.C., 
1964. 

The  algebra  of  subcontracting  could  be  developed  profitably  in 
much  more  detail.  Worthy  topics  of  exploration  are  many;  for  example, 
how  should  the  rates  be  set  if  .ne  goal  is  to  equalize  the  rate  of 
return  on  real  resources  irrespective  of  the  distribution  of  activities 
among  firms  ?  What  if  the  goal  is  to  equalize  the  rate  of  return  to  all 
firms  involved?  Are  there  conflicts  between  the  desire  to  minimize  the 
cost  of  weapon  systems  to  the  Government  and  obtaining  the  most  efficient 
division  between  in-house  production  and  subcontracting?  However,  these 
questions  need  not  be  resolved  here  --  we  merely  note  their  importance 
and  concentrate  on  the  rationale  for  a  subcontracting  policy. 
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and  the  subcontractors  in  a  manner  to  assure  that  total  system  costs 

for  a  given  purchase  are  minimized.  The  appropriate  public  policy  in 

such  a  case  is  to  leave  subcontracting  to  the  discretion  of  the  prime 
* 

contractor . 

Most  weapon-system  acquisitions,  and  a  large  part  o£  other  mil¬ 
itary  procurements,  however,  do  not  fall  in  this  category.  In  the 
absence  of  effective  price  competition,  an  active  regulatory  role  for 
the  Government  is  called  for,  since  firms  lack  incentive  to  make  the 
subcontracting  decisions  that  will  minimize  costs  to  the  Government. 

The  degree  of  regulation,  however,  depends  upon  the  contractor  se¬ 
lection  process  and  the  pricing  arrangement. 

If  a  fixed -price -incentive  contract  is  let  with  effective  price 
competition,  the  contractor  is  motivated  to  minimize  his  target  price; 
consequently,  there  is  much  less  need  for  subcontracting  regulation 
than  in  cost -reimbursable  contracts.  However,  with  sharing  ratios 
such  that  the  Government  bears  a  large  portion  of  the  risks,  the 
contractor  may  have  an  incentive  to  undertake  the  fabrication  of 
items  that  will  provide  him  with  capital  assets  for  future  contracts, 
even  though  it  may  mean  an  accounting  loss  on  his  present  contract. 

This  result  would  be  impossible  were  it  not  for  problems  of  accounting 
regulation  and  cost  allocation.  With  an  "ideal"  cost  accounting  system, 
only  the  depreciation  of  the  facility  caused  by  the  specific  contract 
would  be  an  allowable  cost.  Thus  the  relative  attractiveness  of  sub¬ 
contracting  and  in-house  production  would  be  unaffected.  In  the  absence 
of  "ideal"  accounting  systems,  with  fixed-price-incentive  prime  contracts, 
even  those  let  by  price  competition  ,  the  Government  has  a  legitimate 
supervisory  interest  in  the  prime  contractor's  decisions  about  which 
items  to  produce  in-house.  Regulation  of  the  subcontractor  selection 
process  is  unnecessary,  however,  as  long  as  the  subcontractors  are 
truly  independent  of  the  prime  contractor. 

For  all  contracts  in  which  effective  price  competition  is  not  used 
to  select  the  prime  contractor,  which  necessarily  includes  all  cost- 
relr.bursable  contracts,  it  is  necessary  to  regulate  both  decisions 

* 

The  AS PR  and  other  regulations  recognize  chat  no  subcontracting 
supervision  is  required  in  this  situation. 

icU r 

Of  course,  a  firm  that  made  an  habitual  ictLcp  of  this  might  find 
it  hard  to  obtain  new  contracts.  Almost  any  firm,  however,  can  experience 
an  occasional  overrun  without  serious  damage  to  its  reputation. 
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about  which  items  to  subcontract  and  the  subcontractor  selection 
process.  For  all  such  contracts,  there  is  a  functional  relationship 
between  the  profit  fee  and  the  initial  or  final  cost  estimate.  Thus, 
there  is  no  entrepreneurial  motivation  to  make  the  subcontracting 
decisions  that  would  minimize  costs. 

The  upshot  of  the  matter  is  that  active  regulation  of  subcontracting 
is  necessary  in  today’s  procurement  environment.  And  the  key  to 
effective  subcontracting  lies  in  the  way  suppliers  are  selected  (in¬ 
cluding  make-or-buy  decisions).  The  remainder  of  this  paper  will 
explore  present  subcontracting  regulations  and  some  potential  improve¬ 
ments  from  this  standpoint. 
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III.  DOES  SUBCONTRACTING  REALLY  HATTER? 

It  was  stated  in  Sec.  II  that  the  purpose  of  subcontracting  is  to 
obtain  the  division  between  in-house  and  non-integrated  activities  that 
results  in  the  lowest  cost  to  the  Government  for  a  weapon  system.  At 
the  same  time  it  was  observed  that  the  subcontracting  ratios  among  firms 
and  industries  differ  substantially.  In  many  industries,  indeed,  firms 
that  make  extensive  use  of  subcontracting  compete  effectively  with  highly 
integrated  firms.  Therefore,  the  question  of  whether  subcontracting  in 
defense  products  really  matters  must  be  discussed  --  that  is,  whether 
the  extent  of  subcontracting  and  the  contractor  selection  process  affects 
the  price  the  Government  pays  for  a  weapon  system.  Put  another  way, 
despite  the  logic  of  the  theoretical  models,  the  actual  relationships 
among  in-house,  invoice,  and  administrative  costs  might  be  such  that 
the  apportionment  of  the  production  of  a  system  between  prime  and  sub¬ 
contractors  would  not  significantly  affect  the  final  cost  to  the  Govern¬ 
ment.  Unfortunately,  the  data  are  not  available  that  would  allow  rigorous 
analysis  of  this  question  for  defense  contractors  or  the  aerospace  industry 
as  a  whole.  Although  about  half  the  procurement  dollars  spent  by  the 
Government  flow  through  prime  contractors  to  other  firms,  very  little 
information  is  collected  about  subcontracting.  Nevertheless,  some  notion 
of  the  value  of  affective  subcontracting  can  be  obtained. 

Some  Important  evidence  about  subcontracting  comes  from  the  exper¬ 
ience  with  the  procurement  of  the  C-141,  the  Starlifter  transport,  pro¬ 
duced  by  Lockheed.  This  program  is  instructive  for  two  reasons.  First, 
it  indicates  that  seme  of  the  proposals  to  be  made  later  in  this  paper 
are  administratively  feasible.  Second,  it  indicates  that  subcontracting 
policy  can  have  an  important  impact  on  the  final  cost  to  the  Government. 

The  C-141  procurement  program  was  unusual  in  several  respects. 

First,  the  proportion  of  the  system  subcontracted  was  large  and  it  in¬ 
cluded  several  major  items  that  are  not  usually  acquired  by  subcon¬ 
tracting.  Second,  fixed -price-incentive  subcontracts  were  used  extensively, 
possibly  because  the  prime  contract  was  FPI.  Third,  price  competition 
played  a  major  role  in  subcontractor  selection.  Fourth,  this  price 
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competition  involved  not  only  the  development  and  production  of  the 
first  aircraft  for  which  Lockheed  had  a  firm  contract,  but  also  included 
options  on  the  total  program  quantity  then  visualized,  132  aircraft. 
Alternatively  stated,  subcontractors  bid  on  the  whole  program  as  well  as 
on  the  developmental  phase  ,  even  though  the  development  was  the  only 
phase  for  which  Lockheed  had  a  firm  commitment. 

The  Air  Force  accepted  Lockheed's  proposed  make-or-buy  list  without 
change.  Shortly  after  the  award  of  the  prime  contract,  the  Air  Force 
and  Lockheed  agreed  on  an  elaborate  system  of  reviews  and  approvals  of 
subcontract  actions .  While  approval  of  the  subcontract  awards  remained 
with  the  contracting  officer,  reviews  were  conducted  by  the  C-141  System 
Project  Office,  the  Aeronautical  System  Division  Review  Panel,  and 
Hq  USAF. 

Thirty-one  major  subcontract  items  were  subjected  to  competitive 
bidding  (see  Table  6).  The  subcontracts  covered  not  only  the  equipment 
to  be  installed  in  the  airplane,  but  a  substantial  part  of  the  airframe 
as  well.  Noteworthy  airframe  items  included  the  complete  empennage  and 
the  complete  wing  assembly.  TWo  airframe  items  accounted  for  over  half 
the  total  program  dollars  subcontracted  :  the  empennage  and  the  wing  box 
beams.  Conventional  industry  practice  has  been  for  the  prime  contractor 

It 

to  produce  most  airframe  items  in-house. 

Several  other  features  of  Table  6  should  be  emphasized.  First,  the 
costs  shown  are  really  target  costs,  since  most  contracts  were  FPI. 

Second,  a  total  of  151  bids  were  received  on  the  31  subcontracts,  although 
Lockheed  considered  27  of  these  to  be  technically  unacceptable.  This 
yields  an  average  of  approximately  five  bids  per  item,  four  of  which  were 
from  technically  acceptable  firms.  In  only  one  case  were  there  fewer  than 
three  prospective  suppliers,  and  in  only  four  additional  cases  were  there 
fewer  than  three  acceptable  suppliers. 

Virtually  all  items  listed  in  Table  6  were  subcontracted  on  the 
basis  of  price  competition.  These  items  represent  well  over  half  of 
all  dollars  expended  outside  by  Lockheed. 

In  two  other  recent  aircraft  programs ,  the  F-lll  and  F-4,  some 
major  airframe  elements  also  have  been  subcontracted. 
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Table  6 


C-141  PROGRAM:  SUMMARY  OF  ITEMS  SUBCONTRACTED 


— 

Low 

Acceptable  Bid 
(in  $  thousand) 

Number 

of  Bids 

Item 

5  Sets 

132  Sets 

Total 

Unaccep¬ 

table3 

Type  of 
Contract 

Auxiliary  power  unit 

86 

2,240 

3 

0 

FP 

Electrical  generating 

115 

2,821 

3 

0 

FP 

Constant  speed  drive 

Environmental  System: 

170 

4,549 

3 

l 

FP 

Bleed  air 

56 

1,469 

3 

0 

FP 

Air  conditioning 

148 

3 

0 

FP 

Pressurization 

26 

674 

2 

0 

FP 

High  temperature  shutoff  valves 

27 

611 

5 

0 

|  FP 

Low  pressure  shutoff  valves 

14 

259 

5 

0 

j  FP 

High  temperature  check  valves 

15 

2C9 

3 

0 

FP 

Low  pressure  check  valves 

13 

172 

3 

0 

FP 

Automatic  flight  control 

91 

2,343 

5 

0 

FP 

Aileron  assemblies 

109b 

1 , 614b 

4 

0 

FP1  90/ 1( 

Aft  pressure  door 

12 

8 

2 

FPI  90/10 

Crew  &  rear  entry  doors 

65 

618 

9 

5 

IT I  90/10 

Emergency  exit  doors 

19 

215 

12 

6 

RPI  90/10 

Empennage 

2,130 

28,530 

FPI  85/15 

Wing  flap  tracks 

224 

4,456 

3 

2 

FPI  85/15 

Main  landing  gear 

330 

4,284 

3 

0 

FPI  85/15 

Main  landing  gear  pods  &  doors 

1,240 

880d 

4 

1 

FPI  90/10 

Nose  landing  gear 

149 

5 

0 

FPI  70/30 

Nose  gear  doors  &  honeycomb  exits 

16 

214 

4 

2 

FPI  ,0/10 

Nose  radome 

52 

262 

6 

4 

FPI  80/20 

Power  package 

(e) 

9,242 

4 

0 

FPI  80/20 

Roller  assembly 

17 

9 

(c) 

FP 

Wing  box  beam  assemblies 

2,240 

44,230 

6 

0 

FPI  80/20 

Wing  flaps 

312 

3,790 

mm 

l 

FPI  90/ IG 

Wing  leading  edge  assemblies 

170 

3,520 

■1 

0 

FPI  80/20 

Wing  spoilers 

99 

1,415 

1 

FPI  90/10 

Wing  trailing  edge  panels 

62 

1,146 

2 

FPI  80/20 

Wing  tips 

14 

154 

0 

FPI  90/10 

Total 

8,021 

126,047 

151 

27 

SOURCE:  All  data  furnished  by  the  Lockheed  Aircraft  Corporation. 

aDoes  not  include  firms  identified  as  unacceptable  in  the  initial  screening. 

^After  rebid. 

CEngi peering  evaluation  not  available. 

d  ,  . 

Doors  only.  ^  ■ 

°Not  available. 
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SUBCONTRACTOR  SELECTION  PRACTICES  AT  NINE  PRIME  CONTRACTOR  PLANTS 

(In  $  thousand) 
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S  idea  of  the  novelty  of  the  extensive  use  of  price  competition 
in  choc  ng  subcontractors  may  be  gained  by  contrasting  the  C-141  data 
with  those  shown  in  Table  7.  Ike  data  in  Table  7  are  on  a  total -plant 
basis  rather  than  a  weapon-system  basis,  but  it  can  be  seen  that  on 
average  only  about  20  per  cent,  of  the  subcontract  dollars  were  let  by 
price  competition.  To  the  extent  that  follow-on  buys  were  negotiated 
using  competitive  bid  information,  the  figure  for  prirc  rivalry  perhaps 
should  be  higher,  but  how  much  higher  cannot  be  estimated.  The  dat^  iu 
Table  7,  taken  from  a  Logistics  Management  Institute  study,  include 
actual  and  forecast  totals  for  buy-periods  ranging  from  two  to  five 
years.  Intercompany  comparisons,  therefore,  are  hazardous,  but  the 
over-all  picture  is  instructive.  It  is  evident  that  the  C-141  subcon¬ 
tracting  program  involved  far  more  than  the  customary  amount  of  price 
competition,  probably  upward  of  70  per  cent  of  all  outside  purchases. 

Potential  suppliers  were  requested  to  submit  bids  on  the  five- 
aircraft  program  and  options  on  the  follow-on  production  for  127 
additional  aircraft.  They  were  also  told  that  probably  there  would  be 
a  market  for  a  civilian  version  of  the  plane,  and  additional  military 
sales  were  possible.  The  vendors  were  requested  to  show  their  confidence 
in  the  over -all  sales  prospects  by  amortizing  development  and  set-up  costs 
over  a  larger  number  of  aircraft  than  the  five  in  the  firm  program. 

Whare  initial  technical  or  cost  uncertainties  were  substantial, Lockheed 
was  prepared  to  share  the  riak  by  using  flxed-price-lnccntivc  contracts, 
patterned  after  their  prime  contract. 

The  procedure  for  choosing  among  the  prospective  suppliers  merits 
much  attention.  Informal  "bidders  conferences"  and  other  devices  were 
used  to  publicize  the  program  and  to  resolve  various  technical  questions. 
As  a  result,  a  number  of  bids  were  submitted  by  firms  that  Lockheed 
had  not  done  business  with  traditionally. 

if 

Based  on  an  estimate  made  from  data  provided  by  Lockheed. 
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Lockheed  evaluated  the  engineering,  manufacturing,  and  quality- 
control  capabilities  of  each  prospective  supplier.  The  scale  used  was 
such  that  firms  rated  at  200  or  above  were  generally  acceptable.  Each 
prospective  supplier  understood  that  rivals  were  bidding.  With  only 
minor  exceptions,  awards  were  made  to  the  technically  acceptable  firms 
that  submitted  low  bids  on  the  132-aircraft  program. 

The  results  of  the  competitive  bidding  are  summarized  in  Table  8. 
For  the  132-aircraft  program,  the  sum  of  the  low  bids  was  $125.7 
million,  in  contrast  to  the  total  of  the  low  acceptable  bids  of  $126.0 
million.  Thus,  almost  no  cost  was  incurred  by  ruling  out  firms  that 
Lockheed  considered  to  be  technically  unacceptable. 

The  startling  variation  in  bids  is  indicated  by  the  difference 
between  the  sum  of  the  low  acceptable  bids,  $126.0  million,  and  the 
sum  of  the  high  bids,  $291.6  million  --  a  ratio  of  2.3  to  1.  The 
striking  point  here,  indicating  the  importance  of  the  contractor 
selection  criteria,  is  the  wide  variation  in  the  bids.  On  every 
major  Ltem  there  was  always  at  least  one  bid  that  was  at  least 
twice  as  high  as  the  low  acceptable  bid . 

The  sum  of  the  mean  bids,  $198.1  million,  is  significant  because 
it  indicates  what  the  costs  might  have  been  had  firms  been  chosen 
randomly  with  respect  to  price .  In  view  of  the  traditional  approach 
of  dealing  primarily  with  favored  affiliates,  the  cost  of  a  random 
choice  may  be  a  good  first  approximation  of  what  the  costs  would 
have  been  had  subcontractors  been  chosen  in  the  manner  traditional 
to  the  aerospace  industry.  Thus  it  could  be  argued  that  Lockheed's 
prudent  selection  of  suppliers  lowered  the  cost  of  items  subcontracted 

•ff 

by  more  than  35  per  cent. 


* 

Computed  as  follows:  (198  .1-126 .0) /198 .1  *  36.4  per  cent.  It 
is  interesting  that  other  studies  of  competitive  bidding,  though  they 
use  different  techniques  and  are  based  on  different  data,  produce 
estimates  of  the  same  magnitude.  For  example,  see  Logistics  Manage¬ 
ment  Institute,  op  .  cit .  .  p.  14.  Long  standing  relationships  among  prime 
contractors  and  subcontractors  might  have  some  advantages  to  the  parties 
that  will  be  reflected  in  costs.  Lack  of  information  on  this  subject, 
however,  makes  the  sum  of  the  mean  bids  a  reasonable  estimat-  of  what 
prices  might  have  been  had  contractors  been  chosen  in  some  fashion  other 
than  by  competitive  bids  . 
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Table  8 

C- 141  PROGRAM:  BIDDING  RESULTS 

I.  Total  target  costs,  132-aircraft  program  (in  $  million):*3 

A.  Sum  of  low  bids  .  Si 23. 7 

B.  Sum  of  low  acceptable  bids  (from  t«?chnicallv 

acceptable  firms)  . . . . .  126  ' 

C.  Sum  of  mean  bids  .  198.1 

D.  Sum  of  high  bids  .  291.6 

Item  C/I'-em  B:  157.2% 

Item  D/Item  B:  231.4% 

II.  Total  target  coses,  5-aircraft  program  (in  $  million):*5 

A.  Sum  of  low  bidii  . .  8.0 

B.  Sum  of  low  acceptable  bids  .  8.0 

C.  Sum  of  mean  bids  . . . . . .  23.6 

D.  Sum  of  high  bids . . 2 

E.  Sum  for  5-aircraft  program,  using  low  acceptable 

bidders  on  132-aircraft  program  .  8.2 

Item  C/Item  B:  295.0% 

Item  D/Item  3:  602,5% 


ft 

Excludes  main  landing  gear  pods 
b Excludes  power  package. 
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It  is  easy  to  quarrel  with  any  estimate  of  the  benefits  of 
competitive  bidding,  and  certainly  the  one  shown  above  is  no  ex¬ 
ception.  The  C-141  program  may  or  may  not  be  representative  of 
other  programs.  On  one  hand,  the  benefit  is  overestimated  to  the 
extent  that  supplemental  agreements  tend  to  be  larger  when  low  bid¬ 
ders  are  chosen.  On  the  other  hand,  it  may  be  too  low.  All  bidders 
knew  they  were  competing  against  rivals;  therefore,  some  or  all  of 
the  bids  may  have  been  lower  than  they  would  have  been  under  some 
other  selection  procedure. 

Other  contractor  selection  procedures  might  have  been  used, 
of  course.  For  example,  Lockheed  could  have  selected  firms  purely 
on  the  basis  of  technical  excellence  without  regard  to  price.  On 
the  basis  of  Lockheed's  technical  evaluation,  the  bids  of  the  firms 
with  the  highest  rating  on  each  item  can  be  totaled.  While  not  shown 
in  Table  8,  the  total  costs  would  have  been  $198.6  million  in  this 
case.  Again  we  observe  that  Lockheed's  choice  of  bidders  carries  a 
lower  cost  by  more  than  3$  per  cent. 

It  c«n  be  -rgued  ti  at  this  last  estimate  is  biased  because 
it  falls  to  take  into  acce  nt  potentially  Important  quality  dif¬ 
ferences  in  the  resulting  pr«-*hcts.  Based  on  discussions  with  various 
Lockheed  officials,  there  is  if  tie  or  no  evidence  that  qualify  suf¬ 
fered  as  a  result  of  their  vended  selection  procedure#  Although  the 
numbers  shown  below  have  been  normalised  to  conceal  the  identity  of 
the  actual  item  and  the  particular  bidders,  they  demonstrate  a  rather 
common  phenomenon  observed  by  Lockheed. 

Normalised 

Technical  Normalised 


Firm  Rating  Bid 

A .  99.2  100,0 

B .  97.9  161.9 

C .  100.0  205.1 


The  differences  in  the  normalised  technical  evaluations  are  quite 
small,  particularly  between  Firms  A  and  C.  In  fact,  Lockheed  of¬ 
ficials  readily  pointed  out  that  t!*ir  evaluation  technique  wes 


-28- 


such  that  small  differences  in  the  evaluations  could  not  be  given  much 
weight.  In  this  particular  case,  they  said  that  they  were*  essentially 
indifferent  between  Firms  A  and  C.  Yet,  as  shown  by  the  normalized 
prices,  the  selection  of  Firm  C  over  Firm  A  on  ’'technical1'  grounds 
would  have  doubled  the  cost  of  this  item.  It  should  be  emphasized 
that  an  item-by-item  analysis  of  Lockheed’s  purchases  shov;s  a  pattern 
rather  similar  to  that  illustrated  by  the  example. 

Indeed,  Lockheed  officials  have  expressed  pleasure  with  the 
quality  of  products  supplied  by  bidders  chosen  on  the  basis  of  price. 
For  the  sake  of  argument,  however,  let  us  assume  Lockheed  is  wrong  -- 
that  the  quality  of  competitors'  products  does  vary  significantly,  a:  u 
that  differences  in  price  are  the  result  of  differences  in  quality. 

In  other  words,  assume  there  is  some  relationship  between  a  firm's 
technical  rating  and  the  over-all  quality  of  its  product.  Technical 
ratings  can  then  be  used  as  proxies  for  quality  and,  by  setting  the 
low  acceptable  bid  on  each  item  equal  to  100  and  normalizing  all  other 
bids,  the  bids  can  be  used  as  proxies  for  price.  On  this  basis  an 
analysis  of  price-quality  correlations  is  possible. 

For  the  132-aircraft  program  there  are  139  pairs  of  normalized 
prices  and  technical  ratings.  The  correlation  is  slightly  negative 
but  not  significant  (r  «-.011).  Dropping  the  technically  unacceptable 
firms  leaves  113  pairs  of  data.  In  this  case  the  correlation  is 
slightly  positive  but  again  not  significant  (r  -  .029).  For  the  5- 
aircraft  program,  there  is  a  total  of  134  pairs  of  data.  Here  the 
correlation  is  negative  and  significant  at  the  .01  level  (r  =-.226). 
Dropping  the  technically  unacceptable  firms  gives  108  pairs  of  data 
and  a  negative  correlation,  significant  at  the  .01  level  (r  =-.405). 

Since  a  negative  correlation  implies  that  the  lov;  bidders  produced 
superior  items,  it  seems  fair  to  conclude  that  at  least  there  is  no 
obvious  positive  correlation  between  price  and  quality.  In  other 
words,  the  differences  in  bids  submitted  cannot  be  attributed  to  likely 
differences  in  item  quality. 

In  sum,  considering  the  typically  wide  variation  in  bids,  it 
is  clear  that  the  subcontractor  selection  method  chosen  can  strongl'’ 
affect  total  procurement  costs.  Also,  considering  the  prime  con- 
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tractors  as  a  potential  source  cf  supply,  these  findings  can  be 
generalized  to  say  that  the  make-or-buy  list  can  also  have  an  important 
impact  on  total  system  costs.  In  short,  as  the  theoretical  analysis 
leads  one  to  believe,  subcontracting  does  indeed  matter. 

While  the  results  of  the  5-aircraft  program  shown  in  Table  8  are 
less  interesting,  a  few  points  are  nonetheless  worth  noting.  First, 
since  there  is  no  difference  between  the  low  bids  and  the  low  accept¬ 
able  bids  ($8.0  million),  no  premium  was  paid  by  ruling  out  technically 
unacceptable  firms.  Second,  the  variation  in  bids  is  even  greater 
than  that  observed  for  the  132-aircraft  program,  probably  because  of 
differencer  in  the  willingness  of  firms  to  amortize  their  development 
costs  over  larger  production  quantities.  We  note  that  the  high  bids 
are  six  times,  and  the  mean  bids  nearly  three  times,  as  large  as  the 
low  acceptable  bids.  Finally,  since  the  choice  of  suppliers  was  based 
on  the  low  acceptable  bidders  with  the  132-aircraft  program  (rather 
than  the  5-aircraft  program),  there  is  the  question  as  to  the  size  of 
the  premium  paid  had  the  program  been  terminated  after  completion  of 
the  5-aircraft  program.  Here  we  note  that  the  sum  of  the  low  accept¬ 
able  bids  of  the  5-aircraft  program  is  $8.0  million,  as  contrasted 
with  $8.2  million  with  the  vendors  actually  chosen.  In  other  words, 
only  a  small  added  cost  could  have  been  Incurred  as  a  result  of  making 
decisions  on  the  basis  of  total  program  costs. 

To  finish  the  story  of  the  C-141  program,  a  final  unusual  aspect 
of  c!ie  program  must  be  mentioned;  the  extensive  use  of  options.  For¬ 
ward  pricing  Is  a  major  problem  In  military  procurement  In  general, 
includlrg  subcontracting.  Porward  pricing  Is  required  because  of  the 
importance  of  follow-on  procurement,  discussed  earlier  In  connection 
with  Tabic  4,  This  problem  was  dealt  with  by  requiring  C-141  pros¬ 
pective  subcontractors  to  provide  options  on  the  127  planes  for  which 
the  program  was  not  firm.  Contractor  selection  was  on  the  basis  of 
the  low  acceptable  bidder  for  the  entire  program  as  it  was  then 
visualized.  The  significance  of  thl^  feature  will  be  discussed  at 
greater  length  in  Cec .  IV . 


-30- 


The  C-141  is  an  airplane  well  inside  the  frontier  of  aerospace 
technology.  The  time-phasing  of  design  and  production  permitted  an 
unhurried  procurement.  These  facts,  along  with  other  demand  and  techno¬ 
logical  features  of  the  program,  mean  that  one  must  be  careful  about 

* 

generalizing  this  case  study  to  other  purchases.  Nevertheless,  the 
results  of  this  program  provide  important  evidence  that  many  subcon¬ 
tracting  innovations  are  feasible.  Some  of  these  innovations  will  be 
considered  in  the  following  discussion  of  subcontracting  policies  and 
procedures  . 

At  this  point,  however,  it  is  important  to  emphasize  two  conclusions 
that  follow  from  the  wide  variation  in  the  bids  submitted  by  the  pros¬ 
pective  subcontractors  for  the  C-141,  regardless  of  how  typical  a  pro¬ 
gram  the  C-141  may  be.  First,  the  choice  of  suppliers  can  have  a  very- 
significant  impact  on  total  program  costs.  Second,  the  wide  variation 
in  bids  means  that  there  is  every  reason  to  doubt  the  ability  to  simu¬ 
late  the  results  of  competitive  markets,  the  implication  being  that 
"price  analysis"  is  apt  to  be  a  poor  substitute  for  price  rivalry. 


The  C-141  was,  like  some  other  recent  aircraft,  the  subject  of 
much  Department  of  Defense  effort  to  reduce  costs  and  uncertainty, 
principally  through  analyzed,  detailed  work  statements.  Thus,  the 
C-141  program  contrasts  with  many  previous  weapon  system  acquisitions. 
Certainly  a  subcontracting  program  such  as  the  one  described  here 
requires  careful  and  detailed  specification  by  both  the  Government 
and  the  prime  contractor.  Thus,  the  program  definition  phase  has  a 
major  role  in  subcontracting. 
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IV.  CURRENT  POLICY  AND  POSSIBLE  INNOVATIONS 


The  case  for  public  concern  about  subcontracting  regulation  was 
developed  in  the  last  two  Sections.  At  this  point  we  turn  to  current 
subcontracting  policy  and  some  possible  improvements  suggested  by  the 
previous  analysis.  Subcontracting  decisions  arise  for  a  defense  firm 
in  a  somewhat  different  context  than  they  do  for  other  firms.  In  ne¬ 
gotiating  and  carrying  out  a  prime  contract  with  a  military  organiza¬ 
tion,  the  firm  must  first  prepare  a  "make -or -buy"  list  dividing  the 
system  to  be  delivered  into  three  sets  of  items:  those  to  be  pro¬ 
duced  in-house,  those  to  be  subcontracted,  and  a  third  class  of  ques¬ 
tionable  items.  After  the  make-or-buy  decisions,  subcontractors  must 
be  selected.  Then  the  pricing  arrangements  and  other  terms  of  the 
contracts  between  the  prime  contractor  and  the  subcontractors  must  be 
developed.  This  Section  will  be  divided  along  similar  lines.  First, 
the  amount  of  work  to  be  subcontracted  will  be  considered,  then  the 
subcontractor  selection  process,  and  finally,  the  terms  of  the  con¬ 
tract  between  the  prime  contractor  and  the  subcontractor. 

AMOUNT  OF  WORK  SUBCONTRACTED 

It  is  the  so-called  "make-or-buy"  program  agreed  to  by  the  con¬ 
tractor  and  the  Government  that  ultimately  determines  which  elements 
of  a  system  will  be  subcontracted,  and,  when  all  contracts  are  summed, 
the  subcontracting  ratio  for  the  firm.  Official  guidance  on 
the  conduc*-  of  the  make-or-buy  program  is  remarkably  general  in  tone. 
For  the  most  part,  the  regulations  on  subcontracting  can  be  compared 
to  constitutional  provisions,  for  they  state  broad  principles  with¬ 
out  specifying  how  detailed  decisions  are  to  be  made. 

A  make-or-buy  list  is  a  part  of  a  contractor's  written  proposal 
for  the  production  of  any  major  weapon  system.  The  regulations, 

(ASPR  3-902),  state  chat  this  list  must  contain: 

(1)  an  identification  of  each  major  component  or  item  of  equip¬ 
ment  , 

(2)  a  classification  of  each  item  in  terms  of  "must  make," 

"must  buy,"  or  "can  make  or  buy," 
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(3)  a  further  make-or-buy  recommendation  for  each  item  classi¬ 
fied  as  "can  make  or  buy,"  and 

(4)  sufficient  information  to  permit  the  contracting  officer 
to  evaluate  the  proposed  program. 

The  ASPR  clearly  implies  that  the  contractor  bears  the  basic 
responsibility  for  determining  which  items  will  be  subcontracted, 
and  thereby  the  proportion  of  the  total  purchase  to  be  subcontracted. 
Specifically,  the  ASPR  states  that  '* . . .  contractor’s  ...  recommendation 
shall  be  accepted  unless  they  adversely  affect  the  Government's  inter--, 
or  are  inconsistent  with  Government  policy. 

Ir.  valuating  the  contractor's  proposal,  the  contracting  officer 
is  instructed  to  "consider"  a  number  of  factors,  among  them  being:  .'i 

effect  of  plant  loading  on  overhead  costs,  the  capabilities  of  other 
suppliers,  and  the  contractor's  make-or-buy  history.  The  appropriate 
variables  for  analysis  are  not  limited  to  this  list,  nor  is  the  weight 
to  be  given  to  any  particular  variable  specified.  In  short,  beyond 
the  requirement  that  the  make-or-buv  list  conform  with  other  public 
laws  and  statutes,  such  as  small-business  and  labor -surplus-market 
legislation,  the  procurement  regulations  leave  the  amount  arJ  com¬ 
position  of  the  make-or-buy  list  to  the  discretion  of  the  contractor 
and  the  contracting  officer. 

The  contracting  officer  is,  however,  given  some  explicit  in¬ 
structions  about  the  items  that  the  prospective  supplier  proposes  to 
make.  He  is  expected  to  challenge  inclusion  of  an  item  If: 

(a)  it  is  not  regularly  manufactured  by  the  contractor,  and  is 
available  from  other  firms  at  comparable  prices;  or  if 

(b)  it  is  regularly  manufactured  by  the  contractor,  but  is 
available  from  other  firms  at  lower  prices. 

These  criteria  are  not  applicable,  however,  if  subcontracting  an 
item  would  Increase  the  over-all  cost  of  the  program. 

In  sum,  the  ASPR  implies  that  the  goal  of  subcontracting,  sub¬ 
ject  to  such  constraints  as  small-business  and  other  "set  aside" 
programs ,  Is  to  minimize  the  cost  of  obtaining  the  items  needed  fur 
our  military  position.  Beyond  this  point,  the  regulations  give 
little  assistance.  The  contractor's  decision  about  which  items 
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should  be  subcontracted  is,  according  to  the  ASPR,  to  be  accepted 
subject  only  to  the  contracting  officer's  evaluation  of  some  rather 
vague  concepts.  The  burden  of  proof  is  on  the  contracting  officer 
if  he  wishes  to  challenge  a  proposed  "buy"  item,  despite  the  logical 
and  historical  evidence  of  pro fit -pyramiding  by  contractors. 

On  the  other  hand,  the  burden  of  proof  is  on  the  contractor  for 
items  he  proposes  to  produce  in-house.  The  criteria  to  be  evaluated 
by  the  contracting  officer  on  the  basis  of  the  contractor's  evidence 
would  be  sensible  except  for  one  thing.  Contracting  officers  do  not 
have,  nor  is  it  easy  to  see  how  under  prevailing  circumstances  they 
might  ever  have,  the  cost  information  that  would  allow  them  tc  com¬ 
pare  the  costs  presented  by  the  contractor  with  those  of  alternative 
sources  of  supply.  This  near -inability  to  apply  the  criteria  of  the 
ASPR  reduces  them  to  pious  hopes  rather  than  decision  rules. 

In  the  absence  of  operational  decision  criteria  in  the  regu¬ 
lations,  informal  conventions  have  evolved  about  how  the  ASPR  pro¬ 
visions  should  be  interpreted.  It  appears  that  the  contractor  shoul¬ 
ders  the  burden  of  proof  if  he  proposes  to  make  an  item  he  dees  not 
regularly  manufacture.  This  burden  could  be  discharged  by  shoving 
that  he  has  a  cost  advantage  over  alternative  suppliers  --a  prop¬ 
osition  that  may  not  be  demonstrable  even  if  true.  For  items  the 
contractor  regularly  manufactures,  the  prime  contractor  is  presumed 
to  have  a  cost  advantage  over  other  possible  suppliers.  The  result 
is  that  the  prime  finds  it  easy  to  continue  his  traditional  activities, 
but  difficult  to  integrate  new  activities  into  his  firm. 

Thus,  the  impact  of  the  informal  interpretation  is  to  preserve 
the  "status  quo"  division  of  firm  specialisation.  Since  there  is  no 
mechanism  for  generating  the  cost  data  necessary  to  establish  the 
desirability  of  a  change  in  the  distribution  of  functions  or  activ¬ 
ities  among  firms,  the  result  is  that  each  firm  is  protected  against 
encroachment  by  other  firms  on  his  present  markets,  but  Is  in  turn 
prevented  from  encroaching  on  theirs. 

The  notion  seems  prevalent  throughout  the  ASPR  and  other  lit¬ 
erature  that  the  division  of  items  in  terms  of  make-or-buy  is  governed 
primarily  by  technological  or  other  considerations  apart  from  cost. 


However,  the  C-141  experience  and  other  recent  weapon-system  procure¬ 
ments  clearly  indicate  that  there  are  relatively  few  inputs  where 
mi'.ke-or-buy  is  dictated  by  purely  technical  factors. 

The  main  point  here  is  that  the  only  real  control  over  the  make- 
or-buy  list  stems  from  conventional  rules  about  traditional  product 
lines.  There  is  no  reason  te  believe  that  such  rules  will  result  in 
the  most  efficient  allocation  of  production  among  firms.  With  the 
data  presently  available  to  a  contracting  officer,  however,  it  is  hard 
to  see  how  he  could  do  any  better.  Thus,  the  problem  is  to  devise 
some  new  procedures  that  will  give  him  a  more  adequate  information 
base  for  his  decisions.  This  is  a  major  theme  of  this  study,  to  which 
we  shall  return  after  the  discussion  of  subcontractor  selection 
criteria. 

SUBCONTRACTOR  SELECTION  CRITERIA 

There  is  no  privity  be .ween  the  Government  and  subcontractors. 
Nevertheless,  a  number  of  policies  of  the  Department  of  Defense  and 
other  agencies  influence  the  way  prime  contractors  choose  suppliers. 
The  basic  authority  for  approval  or  review  of  each  major  subcontract 
rests  with  the  contracting  officer.  He  is  instructed  by  ASPR  3-903.4 
to  "give  appropriate  consideration"  to: 

(1)  whether  the  decisionio  enter  into  the  proposed  subcontract 
is  consistent  vltJf  the  contractor’s  approved  "make-or-buy” 
program.  If  any; 

(2)  whether  the  proposed  subcontract  will  require  the  use  of 

Government-furnished  facilities; 

f' 

(3)  the  responsibility  of  the  proposed  subcontractor; 

(4)  basis  for  selecting  proposed  subcontractor,  including  the 
degree  of  competition  obtained; 


*In  the  F-4  program,  for  example,  even  some  of  the  design  function 
was  subcontracted. 

•fefe 

As  in  the  rest  of  this  study,  no  attention  will  be  given  here  to 
a  number  of  socio-political  policies  affecting  subcontracting.  Among 
these  policies  are  The  Small  Business  Act  of  1953  (Public  Law  85-536, 
15  USC  631),  and  the  Aid  to  Surplus  Labor  Areas  program  (National 
Emergency  Proclamation,  Executive  Order  2914,  Dec.  L6,  1960,  DMP  #4, 
June  6,  1960).  Also,  of  course,  such  laws  as  the  Copeland  Act  (40  USC 
276)  and  the  Walsh-Healy  Act  (41  USC  35)  apply  to  subcontracts  as  well 
as  prime  contracts. 
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(5)  cost  or  price  analysis  in  price  comparisons  accomplished, 
with  particular  attention  to  whether  cost  or  pricing  data 
are  accurate,  complete,  and  current; 

(6)  extent  of  subcontract  supervision; 

(7)  estimated  total  extent  of  subcontracting,  including  proeure- 
ment'of  parts  and  materials; 

(8)  types  of  contracts  used;  and 

(9)  the  extent  to  which  the  prime  contractor  obtains  assurance 
of  the  adequacy  of  the  subcontractor's  purchasing  system. 

For  our  purposes,  two  of  the  factors  listed  above  arc  especially 
relevant.  These  are  the  role  of  competition  and  the  basis  for  sub¬ 
contractor  selection  (item  4) ,  and  the  cost  analysis  and  price  com¬ 
parisons  accomplished  (item  5).  ASPR  3-903  also  provides  for  Govern¬ 
ment  supervision  of  the  prime  contractor's  purchasing  system,  and 
applies  to  subcontracts  and  purchases  in  general.  It  offers  the  same 
general  guidance  on  the  two  factors  noted  above,  in  almost  identical 
language . 

Supervision  of  the  prime  contractor’s  purchasing  system  plus  the 
review  of  each  major  subcontract  constitute  the  method  by  which  the 

ft 

Government  regulates  subcontracting.  The  elaborateness  of  the 
attendant  review  procedures  varies  among  military  commands.  The  most 
we ll- developed  procedure  is  generally  considered  to  be  that  of  the 
Air  Force  Systems  Command.  The  extensive  nature  of  the  process  i.- 
indicated  by  noting  that  the  AFSC  Contractor  Procurement  Review 
Manual,  AFSCM  70-3,  is  85  pages  long.  It  contains  various  references 
to  pricing  practices  and  the  role  of  competition.  Section  G,  for 
example,  defines  the  concept  of  "adequate  and  effective  competition." 
It  sets  forth  a  rather  stringent  set  of  requirements  for  adequate 
competition-- requirements  that  in  the  procurement  of  highly  technical 
items  rarely  can  be  satisfied  precisely.  Even  so,  it  does  recognize 
that  "the  buyer  should  still  obtain  several  quotations,  if  it  is 


The  Logistics  Management  Institute  and  the  Directorate  of  Pro¬ 
curement  Policy,  Hq  USAF,  have  given  considerable  attention  to  this 
function  in  recent  years.  See  for  example,  Logistics  Management 
Institute,  op.  c it . 


36- 


practical  and  feasible  for  him  to  do  so."  In  general,  however,  the 
emphasis  is  on  conditions  that  must  be  present  before  a  supplier  is 
chosen  on  the  basis  of  a  low  price  bid,  rather  than  on  the  role  of 
competitive  bidding  in  the  imperfect  world  in  which  highly  technical 
items  are  procured. 

The  problems  of  administering  a  subcontracting  program  and  the 
Governmental  review  will  not  be  considered  here.  While  there  are 
many  important  issues,  our  interest  centers  on  the  problem  of  how 
subcontractors  should  be  initially  selected.  The  finest  possible 
administration  of  a  subcontracting  program  cannot  compensate  for 
poor  decisions  about  which  items  should  be  subcontracted  and  who  the 
vendors  should  be.  Contrariwise,  a  sound  nake-or-buy  list  and  a 
sound  selection  of  subcontractors  will  make  administration  easier 
for  both  prime  contractors  and  the  Government. 

The  ASPR  makes  it  clear  that  competition  in  subcontracting  is  a 
"good  thing,"  but  it  does  not  define  the  structure  or  the  performance 
of  a  market  that  may  be  regarded  as  competitive.  Can  competition  con¬ 
sist  of  merely  inquiring  whether  each  of  two  firms  might  be  interested 
in  a  contract?  Is  competition  an  exhaustive  solicitation  of  all 
known  producers?  Is  duopoly  (two  sellers)  competition?  Is  compe¬ 
tition  limited  to  price  rivalry  or  does  it  include  design  and  technical 
rivalry?  This  list  of  relevant  and  unanswered  questions  could  be 
^xcended  almost  ad  infinitum.  At  the  risk  of  appearing  facetious, 
on  can  say  that  the  most  important  change  imaginable  in  the  ASPR 
would  be  the  addition  of  a  glossary. 

In  a  more  serious  vein,  competition,  as  used  in  the  economic 
literature,  may  refer  either  to  the  structure  of  a  market,  the  re¬ 
sults  of  a  market  operation,  or  the  conduct  of  firms  in  a  market.  A 


Edward  S.  Mason,  Economic  Concentration  and  the  Monopoly 
Problem ,  Harvard  University  Press,  Cambridge,  Mass.,  1957.  Joel  B. 
Dirlam  and  Alfred  E.  Kahn,  Fair  Competition,  Cornell  University  Press, 
Ithaca,  N.  Y. ,  1954. 
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conpetit;  ve  market  structure  implies  that  price  and  the  oJier  market 
variables  are  not  endogenously  determined  by  a  firm,  or  by  firms 
acting  in  overt  or  implicit  concert.  A  competitive  market  result 
implie  .  that  prices,  costs,  profits,  investment,  and  the  rate  of 
innovation  have  certain  desirable  relationships.  Competitive  con¬ 
duct  implies  that  firms  attempt  to  maximize  profits  in  a  socially 
acceptable,  none auspirato  1.  1  fashion. 

The  ASPR  appears  to  view  competition  in  the  market  conduct 
-fuse.  It  may  be  an  overlj  broad  reading  of  the  language,  but 
the  regulations  appear  to  presume  that  prime  contractors  will 
attempt  to  minimize  the  coats  of  fulfilling  a  given  contract  by 
aggressively  seeking  the  lowest-cost  source  of  supply  --  including 
themselves  as  one  source.  There  are  two  problems,  however.  As  dis¬ 
cussed  in  Sec.  II  above,  in  the  absence  of  effective  competition  in 
tetting  a  prime  contract  the  firm  has  no  incentive  to  behave  in  this 
fashion.  Second,  there  is  reason  to  question  the  cost  estimates 
that  are  used  by  both  the  prime  contractors  and  the  Governmental  re¬ 
viewing  officials.  The  variation  in  bids  observed  in  the  C-141  sub¬ 
contracting  program  prompts  one  to  question  the  credibility  of  "price 
analysis,"  particularly  when  made  in  the  absence  of  spirited  price 
rivalry . 

If  we  oit  to  obtain  an  effective  eubcontracting  program,  we 
must  have  %ozj  system  thet  generates  meaningful  data  about  the  costs 
of  alternative  sources  of  supply.  The  most  feasible  method  la  com¬ 
petitive  bidding.  Competitive  bidding,  in  the  sense  it  is  used  here, 
need  have  little  resemblance  to  formal  advertising.  Presumably  the 
bidding  would  utilize  a  procedure  that  would  be  classed  as  negotiation, 
although  the  exchange  of  technical  information  would  be  similar  to  two- 
step  advertising.  The  necessary  conditions  are  widespread  Information 
about  the  prospective  purchase,  the  enumeration  of  the  requirements 
and  terns,  and  then  the  submission  of  bids  on  various  likely  pro¬ 
duction  quantities ,  The  pri.se  contractor  would  have  to  make  adequate 
technical  evaluations  to  eliminate  any  technically  una' ceptablc  firms. 
Should  the  prime  contractor  desire  to  let  the  contract  to  a  firm  other 


38- 


chan  t':e  lowest  bidder,  the  technical  evaluations  would  alay  an  im¬ 
portant  role  in  _he  Governmental  review  of  the  subcontract. 

Bids  should  be  submitted  on  various  likely  program  quantities. 

Bids  on  lot  sizes  other  chan  ti)e  preliminary  purchase  would  serve 
two  purposes.  Fi^st ,  they  would  provide  u  basis  for  adjusting  tar¬ 
gets  if  the  size  of  the  program  should  be  changed.  Second,  if  the 
initial  contract  is  for  less  than  the  total  prospective  or  possible 
program,  then  price  protection  during  the  remaining  production  can 
be  obtained  by  the  use  of  options  derived  from  the  bid  information. 

In  eva  ating  the  feasibility  of  such  a  method,  the  C-141  pro¬ 
gram  is  instructive.  At  least  for  a  state-of-the-art  weapon  system, 
it  appears  that  competitive  bidding  can  be  used  for  practically  ever'' 
major  item  subcontracted.  With  more  sophisticated  and  advanced  systems, 
bidding  might  be  restricted,  but  substantial  opportunities  should  re¬ 
main.  The  key  here  appears  to  be  the  adequacy  of  program  definition. 

The  number  of  items  that  can  be  subcontracted,  and  the  opportuni¬ 
ties  for  competitive  bidding,  will  depend  on  the  skill  and  motivation 
of  the  prime  contractor.  As  pointed  out  by  Lockheed  officials,  the 
designs  chosen,  the  master  tooling  used  ,  and  the  loft.ng  procnJ_.r«-s 
employed  substantially  Influence  the  opportunities  for  subcontract¬ 
ing.  The  attention  given  to  these  problems  can  either  place  the 
contractor  in  a  strait  jacket  or  give  him  a  great  deal  oi  flexibility. 

It  was  noted  earlier  that  present  regulations  call  for  the  sub¬ 
mission  of  a  make-or-buy  list  during  the  proposal  stage  of  a  program, 
and  for  the  further  classif lcation  of  some  of  the  items  as  "must 
make."  The  procedure  is  correct,  but  the  criteria  for  classifying  an 
item  as  "must  make"  should  be  re-examined.  The  "must  make"  list 
should  Include  only  those  items  that  are  absolutely  essential  to  the 
role  of  the  prime  contractor  in  managing  and  integrating  thi  weapon 
system.  The  manufacturing  capabilities  or  aspirations  of  the  potential 
prime  contractors  are  irrelevant. 

After  the  award  of  the  prime  contract,  the  regulations  should 
require  that  all  suppliers  of  other  items  on  the  make -or-buy  list 

tfif  * 

The  usefulness  of  options  is  described  more  fully  in  i.he  dis¬ 
cussion  of  subcontract  provisions,  which  follows. 
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be  chosen  on  the  basis  of  competitive  bidding.  The  prime  contract- 
or  ind  any  of  his  subsidiaries  would  be  free  to  bid  on  any  item  on 
the  list,  even  when  the  item  di cfers  sharply  from  the  traditional 
product  lines  of  the  prime  contractor. 

By  no  means  does  competitive  bidding  as  the  term  is  used  here 
imply  that  awards  would  necessarily  go  to  low  bidders.  Indeed, 
awards  would  depend  on  technical  evaluations  and  perhaps  other 
cost  information  as  well  as  the  results  of  price  rivalry.  The 
point  here  is  that  even  when  the  results  of  price  rivalry  do  not 
dominate  the  cnoice  of  vendors,  they  can  materially  add  to  the  in¬ 
formation  otherwise  available.  The  burden  for  justifying  any  de¬ 
parture  from  the  routine  use  of  competitive  bidding  would  be  on 
the  prime  contractor. 

This  procedure  would  not  be  a  one-way  street  for  the  prime 
contractor.  The  bidding  procedure  is  designed  to  eive  the  prime 
contractor  far  more  freedom  to  adapt  and  change  the  specialties 
of  his  firm.  One  of  the  disadvantages  of  present  subcontracting 
policy  is  that  it  tends  to  retard  firms  that  vish  to  develop  new  prod¬ 
ucts  and  specialties.  This  is  certainly  undesirable  from  the  prime 
contractor's  point  of  view,  especially  during  a  period  when  military 
demands  and  industrial  technology  are  changing  substantially.  One 
advantage  of  competitive  bidding  is  that  the  prime  might  be  able 
to  bid  against  potential  subcontractors  in  order  to  obtain  an  item 
for  ir  house  production,  even  though  it  falls  outside  his  tradition¬ 
al  product  lines.  The  responsibility  for  investment  decisions 
would  thereby  be  returned  to  the  prime  contractor.  Iron*  the  stand  - 

* 

Except  when  the  prime  contract  is  a  fixed-price  contract  pre¬ 
ceded  by  price  competition. 

VnV 

There  are  several  situations  iq  which  competitive  bidding  is 
impossible  or  meaningless.  For  example,  when  there  is  literally 
only  one  source  of  supply  it  is  impossible;  and,  when  the  uncertain¬ 
ties  are  so  large  chat  a  cose -reimbursable  subcontract  is  let,  com¬ 
petitive  bidding  is  meaningless. 
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point  of  ’.he  Government,  such  bidding  would  assure  that  the  choice 
between  subcontracting  and  in-house  production  results  in  the  low¬ 
est  cost  for  the  weapon  system  as  a  whole.  From  the  prime  con¬ 
tractor's  standpoint,  such  bidding  would  allow  him  to  vary  his 
activities  and  capabilities  over  time.  In  addition,  both  parties 
would  benefit  bv  having  fewer  disputes  to  resolve. 

Is  it  feasible  to  place  a  prime  contractor  in  competition  with 
other  prospective  suppliers?  The  answer  appears  to  be  affirmative, 
but  some  problems  must  be  faced.  The  first  problem  was  noted  earlier, 
when  it  was  observed  that  design  and  technical  barriers  to  buying  an 
item  might  be  created  by  a  contractor  who  wished  to  produce  an  item 
in-house.  This  would  seem  to  be  an  appropriate  problem  for  Govern¬ 
mental  officials  to  worry  about  at  the  program  definition  stage. 

The  second  problem  concerns  the  means  by  which  a  prime  contractor 
could  be  bound  by  his  bid  on  items  when  he  competes  against  po¬ 
tential  subcontractors.  The  prime  contractor  might  be  bound  in 
either  of  two  ways.  The  first  would  be  tc  adjust  the  target  of  the 
prime  contract  by  replacing  the  cost  assigned  to  this  item  with  the 
bid  on  the  item  when  negotiating  the  target  for  the  system  as  a 
whole.  This  procedure  would  be  simple  and  would  require  only  one  con¬ 
tract  with  the  weapon-system  supplier.  It  would  require,  however, 
that  the  initial  target  coat  be  broken  down  item  by  item,  and  this  is 
not  alwaya  done. 

A  second,  and  probably  superior,  method  would  be  to  write  a 
separate  contract  with  the  prime  for  the  item  on  which  he  was  the  lov 
bidder.  This  method  would  require  two  or  more  contracts  with  the 
prime  contractor  and  so  would  be  administratively  more  complex.  How¬ 
ever,  there  are  two  points  in  defense  of  this  proposition.  First,  ad¬ 
ministering  the  contracts  would  not,  in  general,  be  more  c»imbersome  tha 
administration  where  the  contract  is  awarded  to  a  separate  supplier  by 
the  prime  contractor.  Second,  and  very  important,  there  would  only  be 


For  some  administrative  purposes  the  item  might  be  handled  like 
Government- furnished  equipment.  The  prime  contractor,  of  course,  would 
have  complete  responsibility  for  performance  and  system  integration. 
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a  handful  of  Items  where  this  procedure  would  be  used,  even  for  a  very 
large  program.  It  might  also  be  objected  that  there  would  be  cost- 
allocation  problems  if  the  prime  contract  were  CPFF  and  the  other  were 
FP  or  FPI.  At  worst,  the  problems  here  would  be  no  worse  than  they 
are  under  the  present  system,  and  on  the  other  hand,  there  is  a  teal 
possibility  for  the  Government  to  obtain  meaningful  information  about 
relative  costs  of  in-house  production  and  subcontracting. 

SUBCONTRACT  PROVISIONS 

Since  there  is  no  privity  between  the  Government  and  a  sub¬ 
contractor,  the  provisions  of  a  subcontract  are  primarily  governed 

☆ 

by  the  desires  of  the  prime  contractor  and  the  vendor.  Of  course, 
because  the  prime  contractor's  procurement  system  and  his  subcon¬ 
tracts  are  subject  to  review  and  approval  by  the  Government,  there 
is  an  important  indirect  Governmental  Influence.  In  addition, 
many  statutes  and  Executive  Orders  apply  to  both  prime  and  subcon- 

•faff 

tracts  for  militiry  products.  Further,  subcontracts  often  re¬ 
semble  the  associated  prime  contract.  Because  most  of  the  features 
of  subcontracts  are  determined  by  general  contracting  principles  or 
by  the  usual  features  of  all  military  contracts,  we  need  go  into 
only  two  special  aspects  of  subcontracts.  These  espects  are 
the  pricing  arrangement  between  the  prims  and  subcontractor  and  the 
provisions  affecting  follow-on  procurements. 

There  is  no  particular  reason  why  the  prime  and  subcontracts 
should  have  the  same  pricing  arrangement,  Even  though  a  prime 
contractor  might  have  a  CPFF  contract,  it  would  be  foolish  for  him 

^McDonald,  0£.  clt,.  pp.  K-l-1  to  K-l-3,  Section  K,  entitled 
‘'Subcontracting,"  contains  a  useful  d'tc u»$ion  of  the  provisions 
thac  by  lav  or  Executive  Orders  must  be  included  in  subcontracts . 

The  section  slso  discusses  common  practices  in  writing  subcontracts 
<av  well  as  some  of  the  policy  issues  in  this  area. 

lor  a  list  of  such  laws  and  orders,  see  ibid. .  pp,  s-l-4  to 
K-l-6. 

£ 
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not  to  purchase  a  standardized,  "off-the-shelf"  item  by  a  fixed -price 
contract.  On  the  other  hand,  in  theory,  there  is  no  reason  why  a 
prime  contractor  with  a  fixed-price  contract  might  not  let  a  cost- 
reimbursable  contract  with  a  vendor.  Of  course,  in  such  a  case  the 
prime  would  bear  all  the  risks  of  the  subcontractor's  cost  outcome 
without  being  able  to  pass  unfavorable  results  along  to  the  Govern¬ 
ment,  and  thus  would  probably  have  little  motivation  for  such  an 
arrangement.  The  relevant  point,  however,  is  that  the  risk  associated 
with  any  single  item  is  likely  to  differ  from  the  risk  associated  wit.; 
the  system  as  a  whole.  Therefore,  the  pricing  arrangement  in  any  sub¬ 
contract  might  well  differ  from  the  pricing  arrangement  for  the  prime 
contract . 

The  C-141  program  illustrates  the  use  of  different  sharing  ar¬ 
rangements  for  items  with  different  risks.  This  principle  might  be 
extended.  If  a  competitive  bidding  arrangement  were  used  to  select 
subcontractors,  it  would  be  necessary  at  some  point  before  the  bids 
were  ro»de  to  decide  on  the  type  of  contract  and  the  associated  sharing 
arrangement.  Once  this  were  done,  the  resulting  bids  would  be  influ¬ 
enced  by  the  risk-reducing  abilities  and  risk  preferences  of  each  oo- 
tential  source  of  supply.  For  some  items,  the  prime  contractor  might 
either  be  able  to  control  the  risk  more  effectively,  or  might  have  a 
different  attitude  toward  bearing  risks  from  that  or  the  potential 
subcontractors.  In  such  a  case  it  would  be  desirable,  ceteris  paribus, 
from  the  Government's  standpoint,  that  the  prime  contractor  produce 
the  item  in-house.  A  bidding  procedure  that  allowed  him  to  compete 
against  potential  subcontractors  would  permit  an  objective  appraisal 
of  this  matter. 

The  follow-on  procurement  features  of  a  subcontract  are  matters 
of  extreme  importance.  As  has  been  emphasized  many  times  before, 
follow-on  procurements  account  for  the  major  part  of  the  total  weapon- 
system  procurements.  In  addition,  follow-on  procurements  are  a  major 
source  of  policy  conflicts,  both  between  the  military  establishment 

and  the  defense  contractors,  and  between  the  military  establishment 

•k 

and  the  General  Accounting  Office  and  Congress. 

* 

See  the  sixth  industry  newsletter  (n.d.)  in  the  series  sent  by 
Lt  Gen  T.  P.  Gerrity  to  the  100  largest  aerospace  contractors  under 
the  general  title,  "Systems  and  Logistics  News  for  Aerospace  Industry." 
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If  no  provision  is  made  in  a  subcontract  for  future  purchases, 
the  prime  contractor  may  face  a  dilemma.  He  may  have  to  deal  with 
the  originai  supplier  because  the  latter  is  the  only  source  with  the 
knowledge  and  capability  to  produce  the  item  to  the  original  specifi¬ 
cations,  or  the  prime  contractor  may  have  to  develop  a  new  source. 

This  latter  choice  may  be  expensive  because  of  set-up  costs,  the 
need  to  obtain  plans  and  drawings,  claims  of  proprietary  data,  and 
like  problems.  Conversely,  unless  the  initial  vendor  has  some  as¬ 
surance  that  potential  future  sales  may  accrue  to  him,  he  will  have 
to  depreciate  his  investment  and  set-up  costs  over  the  units  for  which 
he  has  a  firm  contract.  This  allocation  will  increase  the  cost  of 
the  initial  items. 

The  Air  Force  has  attempted  to  resolve  this  dilemma  at  the  prime  - 
contract  level  by  using  the  technique  of  multiyear  procurement.  A 
single  contract  is  let  for  the  total  program  purchases  over  several 
fiscal  years.  Thus,  even  though  only  the  first-year  purchases  have 
been  obligated  in  the  Federal  budget,  the  prime  and  subcontractors 

'.V 

can  plan  their  production  and  pricing  over  a  larger  number  of  units. 
Presumably,  multiyear  procurement  will  be  reflected  in  subcontracts. 

There  are  two  difficulties  with  this  solution.  The  first  is 
that  it  is  not  useful  for  programs  in  which  the  total  number  of  items 
to  be  purchased  Is  highly  uncertain.  Thus,  with  most  weapon  systems 
for  which  the  amount  purchaced  at  later  stages  is  determined  in  part 
by  the  results  at  the  early  stages,  multiyear  procurement  has 

* 

Lt  Gen  Gerrity's  newsletters  emphasize  this  effect.  See  es¬ 
pecially  the  sixth  letter  (n.d.)  and  the  eighth  letter,  November,  1964. 

See  also  the  statement  by  the  Comptroller  General  of  the  United  States 
in  Joint  Economic  Committee,  Subcoranittee  on  Defense  Procurement,  U.S. 
Congress,  Impact  of  Military  Supply  and  Service  Activities  on  the  Econ¬ 
oray  ,  Hearings,  March  28,  29  and  April  1,  1963,  Government  Printing  Office, 
Washington,  D.C.,  1963,  pp.  112-141. 
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serious  drawbacks.  Second,  it  is,  in  effect,  a  requirements  con¬ 
tract  that  binds  both  parties.  In  procurements  subsequent  to  the 
first  purchase,  consequently,  the  Government  is  unable  to  use  sup¬ 
pliers  offering  lower  prices. 

Options,  such  as  those  used  in  the  C-141  program,  are  a  superior 
technique.  An  option  differs  from  the  multiyear  system  of  require¬ 
ments  contracts  in  that  only  one  party  --  the  vendor  --  is  obligated. 
The  prime  contractor  has  the  ability  not  to  exercise  the  option  shoui  • 
a  lower-price  supplier  appear.  In  other  words,  the  prime  contractor 
is  protected  from  being  " locked-ir.”  to  a  subcontractor  on  future  pro¬ 
curements.  From  the  subcontractor’s  point  of  view,  his  initial  bid 
can  reflect  the  likelihood  that  he  will  be  the  supplier  for  future 
purchases . 

Options  should  be  requested  for  all  relevant  likely  program 
quantities.  Options  are  not  only  useful  in  selecting  the  vendor,  but 
allow  the  Government  to  remain  completely  flexible  about  its  future 
demands.  Of  course,  options  cost  the  buyer  money.  It  is  not  likely, 
however,  that  options  in  weapon-system  acquisitions  would  cr-st  ihn 
Government  any  more  than  it  now  pays  under  the  requirements -contract 
approach  to  follow-on  procurement.  In  any  event,  price  protection 
and  flexibility  are  highly  desirable  aspects  of  a  procurement  program 
and  well  worth  some  added  cost. 

In  suo,  two  aspects  of  subcontract  provisions  merit  close  at¬ 
tention.  One  is  the  adjustment  of  pricing  arrangements  to  the  risk 
involved  with  a  specific  item.  The  second  is  the  use  of  options  to 
deal  with  follow-on  procurements.  A  number  of  innovations  are  pos¬ 
sible,  as  demonstrated  by  the  C-141  example.  The  pay-oft  from  these 
innovations  might  well  be  substantial. 

7c 

Where  future  purchase  quantities  are  known  with  substantial 
predictability  the  major  problem  of  follow-on  procurement  is  matching 
fiscal  accounting  to  the  life  cycle  of  a  system.  This  condition  often 
applies  for  3pare  parts  purchases.  The  problem  here,  however,  concerns 
the  problem  of  selecting  a  supplier  for  a  known  but  small  quantity  of 
items  which  may  lead  to  the  purchase  of  a  larger  amount  the  exact  mag¬ 
nitude  of  which  can  be  estimated  with  only  limited  accuracy. 
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V.  POLICY  IMPLICATIONS 


The  need  for  public  regulation  of  subcontracting  in  weapon- 
system  procurement  hinges  on  the  rivalry  that  prevails  in  the  selec¬ 
tion  of  prime  contractors.  There  are  three  cases.  The  first  applies 
when  price  rivalry  is  used  to  select  the  prime  contractor,  and  the 
low  bid  provides  the  basis  for  negotiating  a  fixed-price  contract. 

In  this  case  the  prime  contractor  should  be  free  to  decide  what 
he  will  subcontract  and  who  the  subcontractors  will  be.  It  should 
bo  of  no  concern  to  the  Government  whether  an  item  that  the  prime  con¬ 
tractor  proposes  to  make  falls  within  his  traditional  product  lines 
or  activities.  Nor  does  it  matter  whether  the  prime  enjoys  a  cost 
advantage  or  disadvantage  in  relation  to  other  possible  suppliers. 

An  inefficient  choice  of  suppliers  may  be  merely  a  deliberate  invest¬ 
ment  decision  by  the  prime  contractor.  This  view  is  consistent  with 
current  procurement  regulations. 

The  second  case  applies  when  f ixed-pricc-incenti ve  contracts  ore 
lul  and  the  results  of  the  price  rivalry  form  the  basis  for  negotiating 
the  initial  target.  In  this  case  the  prime  contractor  should  be  free 
to  choose  subcontractors,  unless  investment  decisions  of  the  prime 
arc  involved.  Review  of  individual  subcontractors  should  not  be 
required  so  long  as  the  prospective  suppliers  ar?  independent  of  the 
prime  contractor.  If  the  Government  is  to  avoid  subsidizing  his 
investment  decisions,  however,  the  Fame  freedom  cannot  be  granted  to 
the  prime  contractor  in  make-or-buy  choices.* 

The  third  and  final  case  is  the  one  of  primary  Interest,  for  it 
applies  in  the  vast  majority  of  weapon-system  purchases.  It  applies 
whenever  price  rivalry  among  prime  contractors  is  absent,  regardless 
oi  the  type  of  contract  ultimately  negotiated,  and  thus  includes  all 


*That  is,  with  an  incentive  arrangement  such  that  the  Government 
pays  a  share  of  the  costs,  the  contractor  may  find  that  an  inefficient 
decision  to  fabricate  an  item  in-house  is  a  way  to  obtain  a  capital 
facility  or  a  new  capability  financed  by  public  funds.  This  result 
•ould  be  impossible  were  it  not  for  imperfections  in  accounting  regu¬ 
lation  and  cost  allocation  procedures.  Only  the  depreciation  of  the 
facility  caused  by  the  specific  contract  would  be  an  allowable  cost  and 
thus  the  relative  attractiveness  of  subcontracting  and  in-house  pro¬ 
duction  would  be  unaffected  with  perfect  cost  accounting. 
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re  imbur sable  contracts  (CPFF  or  CPIF) .  Fixed -price -incentive  contracts 
that  arc  let  in  the  absence  of  price  rivalry  are  by  fur  the  m osl 
important  class,  and  it  is  to  this  class  that  our  attention  is  directed. 
This  attention  is  proper,  because  the  need  for  improved  public  policy 
towards  subcontracting  is  most  vital  here. 

In  the  third  case,  there  is  a  basic  conflict  between  the  Govern¬ 
ment's  objective  to  obtain  the  system  at  least  cost  and  the  contractor's 
objective  to  maximize  profit.  The  contractor  is  motivated  to  maximize 
target  cost,  for  this  not  only  maximizes  the  target  fee  but  increases 
the  likelihood  of  an  underrun.  The  cost  estimates  he  uses  in  negotiating 
a  target  can  be  expected  to  have  an  upward  bias,  due  to  simple  over¬ 
estimation  of  costs  and  to  inefficient  choices  regarding  what  will  he 
subcontracted  and  who  the  suppliers  will  be.  Even  if  an  inefficient 
choice  is  irreversible,  i.e.,  the  make-or-buy  decision  is  unalterable 
during  the  contract  life,  it  can  increase  the  target  fee,  and  pre¬ 
sumably  the  final  fee,  though  the  size  of  overrun  or  underrun  is  un¬ 
affected.  Of  course,  these  problems  could  be  avoided  if  the  Government 
had  adequate  and  independent  cost  estimates.  However,  the  extreme 
variation  in  bids  observed  among  prospective  C-141  subcontractors 
strongly  indicates  that  it  is  utopian  to  hope  for  a  cost-estimating 
technique  that  could  take  the  place  of  price  rivalry  among  firms. 

Thus,  when  the  market  mechanism  cannot  be  relied  upon  as  the  regu¬ 
lator  of  subcontracting  decisions,  public  regulation  of  subcontracting 
should  be  an  integral  part  of  military  procurement  policy.  Regulation 
should  go  well  beyond  the  present  review  process,  to  include  the  amount 
of  work  to  be  subcontracted  and  the  make-or-buy  decisions  in  particular, 
the  process  by  which  subcontractors  are  selected,  and  subcontract 
arrangements  that  provide  price  protection  for  follow-on  purchases. 

Even  though  there  is  no  privity  between  the  Government  and  subcon¬ 
tractors,  such  regulation  appears  consistent  with  present  executive 
practice. 

Current  regulations  dealing  with  make-or-buy  decisions  imply  a 
"natural"  or  "technical."  division  between  "must  make"  and  "must  buy" 
items;  the  available  military  and  commercial  evidence  shows  great 
variation  in  the  extent  of  subcontracting  (or  its  converse,  the  amount 
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of  vertical  integration).  A  prime  contractor  should  be  viewed  as  an 
engineering  organization  responsible  tor  managing  and  integrating  the 
production  of  a  weapon  system.  The  mere  fact  that  he  has  an  in-house 
capability  to  manufacture  certain  items  does  not  necessarily  imply  a 
cost  advantage  over  other  prospective  suppliers  --  nor  should  the  lack 
of  a  capability  from  an  historical  standpoint  rule  out  the  possibility 
that  he  really  may  have  a  cost  advantage. 

Although  the  available  evidence  has  limitations,  it  appears  to  be 
feasible  to  use  competitive  bidding  in  both  make-or-buy  choices  and 
subcontractor  selection.  Under  favorable  circumstances  competitive 
bidding  can  provide  an  adequate  basis  for  source  selection;  and  even 
under  far  less  favorable  circumstances  it  can  still  materially  supple¬ 
ment  the  information  on  which  decisions  would  otherwise  be  made. 

During  the  proposal  stage  of  the  prime  contract,  a  list  would  be 
prepared  that  identified  all  major  components  or  items  of  .  mipment 
called  for  under  the  program,  along  the  lines  of  the  preser  make-or-buy 
list.  From  this  list  the  "must  make"  items  would  be  caret*  ly  selected 
--  limited  strictly  to  those  items  that  the  prospective  pri.12  contractors 
and  .‘he  Government  consider  essential  to  the  role  of  manage,  and  systems  - 
integrator,  without  regard  to  the  manufacturing  capabilities  of  the 
firms.  So  other  make-or-buy  decisions  would  be  made  until  after  the 
award  of  the  prime  contract* 

After  the  letting  of  the  prime  contract,  all  remaining  items  on  the 
makc-or-buy  list  would  he  purchased ,  using  prica  rivalry  among  prospective 
suppliers  to  the  fullest  extent  possible.  Policy  would  call  for  com¬ 
petitive  bidding  as  a  matter  of  routine.  The  burden  of  demonstrating 
the  inappropriateness  of  price  competition  would  rest  with  the  prime 
contractor.  However,  the  prime  contractor  would  have  the  opportunity 
to  bid  on  any  item,  '-'ithout  regard  to  his  traditional  activities  or 
product  lines.  The  administration  of  the  program,  conducted  along  the 
lines  of  rwo-step  advertising,  would  be  handled  jointly  by  the  prime 
contractor  and  the  buyer.  The  contracting  officer  would  monitor  all 
parts  of  the  program  and  handle  the  bids  on  those  purchases  where  the 
prime  contractor  was  a  candidate. 

Despite  some  obvious  problems  in  introducing  such  a  program,  it 
offers  several  important  advantages .  First,  available  evidence  9ugge3ts 
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that  the  opportunities  for  lowering  the  cost  of  weapon  systems  through 
more  efficient  source  sele'cion  could  prove  substantial.  Second,  prime 
contractors  would  have  the  opportunity  to  change  their  product  lines 
and  thus  adapt  to  changes  in  military  demands  and  technology.  Finally, 
both  parties  would  benefit  from  a  method  that  aroused  fewer  disputes 
over  make-or-buy  choices  and  the  selection  of  vendors. 

Competitive  bidding  will  be  useful  only  if  follow-on  procurements 
are  handled  effectively.  Usually  two  or  more  contracts  are  issued  in 
the  development  and  production  of  a  weapon  system.  The  first  contract 
ordinarily  covers  the  development  of  the  system  and  the  production  of 
a  few  end  items,  primarily  for  test  and  evaluation.  Additional  con¬ 
tracts  are  used  to  purchase  larger  quantities  of  the  item  for  opera¬ 
tional  use.  This  procedure  creates  a  problem  because  a  subcontractor 
chosen  urder  the  initial  contract  may  enjoy  many  of  the  advantages  tit 
a  monopolist  when  the  time  comes  for  follow-on  procurements. 

One  way  to  deal  with  this  problem  is  to  procure  a  weapon  system 
under  a  single-package  contract,  perhaps  using  "bundle  bidding"  along 
the  Hues  suggested  by  Assistant  Secretary  Charles.*  This  approach  f s 
not  common,  although  proponents  of  the  plan  cite  the  Navy's  VA1.  program 
as  precedent.**  Of  course f  this  approach  docs  not  ~opc  with  the  prob- 
.m  of  uncertainty,  at  the  time  the  first  contract  is  let,  about  the 
lotc-i  quantity  of  the  system  that  will  ultimately  be  purchased.  Exper¬ 
ience  ha-  shown  that  the  total  size  of  a  program  frequently  depends  on 
the  characteristics  of  the  product  and  these  characteristics  may  not 
be  revealed  until  the  program  has  been  under  way  fot  so.ne  time. 

An  alternative  approach  that  appears  to  offer  great  promise  in¬ 
volves  the  use  of  options.  "Tie  idea  here  is  to  obtain  competitive  bids 
on  various  likely  production  quantities  (program  sizes)  at  the  outset 
of  the  program.  For  quantities  other  than  those  covered  in  the  initial 
contract,  the  bids  represent  option  prices  that  car.  be  used  in  follow-on 


Address  by  Honorable  Robert  H.  Charles,  Assistant  Secretary  ol  the 
Air  Force  (Installations  &  Logistics) ,  to  .he  AFLC/lnduatry  Management 
Conference,  Dayton.  Ohio,  June  25,  1964,  pp.  12a- 15. 

**Ibid. .  p.  12a. 
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contracts.  By  this  procedure,  vendors  are  chosen  on  :he  basis  of  total 
program  costs,  thus  removing  much  of  the  disadvantag  of  bargaining 
with  a  monopolist  in  subsequent  production  contracts.  At  the  same 
time,  the  prime  contractor  and  his  subcontractors  can  plan  for  produc¬ 
tion  quantities  larger  than  the  initial  purchase.  The  Government  also 
retains  flexibility  about  future  demands. 

Most  of  the  changes  that  are  suggested  are  completely  consistent 
with  the  current  goals  of  procurement  as  enunciated  in  relevant  legis¬ 
lation.  In  addition,  they  are  consistent  with  the  spirit  of  the  ASPR 
provisions  on  subcontracting  and  with  many  of  the  methods  used  to  achieve 
procurement  policy  goals.  Indeed,  only  two  charges  in  the  ASPR  would 
be  needed.  One  involves  the  timing  of  make-or-buy  decisions.  The 
suggestion  here  is  to  postpone  make-or-buy  decisions  ,  except  for  care¬ 
fully  screened  "must  make  '  itemj  ,  until  after  the  award  of  the  prime 
contract.  The  second  suggestion  would  require  a  change  in  the  ASPR 
to  permit  a  prime  contractor  to  compete  with  subcontractors  in  selecting 
sources  for  other  items  on  the  make-or-buy  list.  Of  course,  with  those 
l terns  that  the  prime  contractor  desires  to  make  and  therefore  elects  to 
engage  in  the  competition  for  ,  the  process  must  be  administered  by  Govern¬ 
ment  contracting  officials.  Although  something  of  an  innovation,  this 
does  not  materially  alter  the  Government's  Involvement  in  the  process 
nor  the  basic  responsibilities  of  the  contracting  parties. 

In  sum,  whan  prime  contractors  are  selected  on  the  basis  of  effective 
price  competition,  the  market  mechanism  can  be  relied  upon  to  regulate 
subcontracting  decisions.  However,  when  effective  price  competition  at 
the  prime  contract  level  is  not  achieved,  some  of  the  benefits  of  compe¬ 
tition  can  still  be  gained  through  competition  tn  make-or-buy  choices 
and  in  subcontractor  selection.  Today's  procurement  environment,  in 
which  price  competition  is  usually  absent  in  the  award  of  prime  contracts  , 
calls  for  a  more  active  public  policy  toward  subcontracting  if  efficient 
decisions  are  to  be  made.  Current  policy  offers  many  oppo-tunities  for 
improvement.  The  innovations  discussed  here,  we  believe,  would  materially 
improve  the  effectiveness  of  subcontracting  in  the  defense  Industries  . 

•ff 

For  the  reasons  discussed  in  Sec .  I,  the  analysis  h focused  on 
the  goal  of  obtaining  the  weapon  systems  needed  for  our  m  .ease  position 
at  the  minimum  cost. 
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APPENDIX 


SOME  ECONOMIC  ASPECTS  OF  SUBCONTRACT  INC? 


An  exploration  of  the  economic  theory  of  subcontracting ,  (or  its 
converse,  integration),  was  not  required  for  this  study.  For  tin 
study  it  was  only  necessary  to  show  the  wide  variation  among  firms  in 
their  use  of  subcontracting  and  to  note  that  the  social  function  of 
subcontracting  is  to  obtain  an  efficient  distribution  of  activities 
a:n«\\£  firms.  At  this  point,  however,  it  may  be  helpful  to  expand 
slightly  on  thes.  points. 

Differences  in  subcontracting  ratios  are  the  result  of  differences 

..i  the  relative  costs  of  the  two  major  coordinating  uevices  of  our 

** 

economy:  firms  and  markets.  The  transformation,  in  form,  lot-sice, 
geographical  position,  or  time  of  availability  of  an  item  as  it  passes 
from  basic  factors  of  production  to  a  consumable  item  in  the  hands  of 
the  final  customer,  can  be  analyzed  as  a  series  of  processes  or  activities. 
These  activities  must  be  coordinated  into  systems.  In  general  ,  such 
systems  are  organized  on  one  of  two  bases:  administrative  or  contractual 
relationships.  In  the  first  type  of  system  —  firms  --  the  various 
activities  are  organized  on  the  basis  of  hierarchical  relationships 
among  subunits  and  decision-makers.  This  relationship  is  defined  by 
a  "chain  of  command."  Markets  represent  a  more  complex  method  of 
organizing  processes  or  activities  into  systems.  Here  the  units  and 
decision-makers  are  independent  as  defined  by  ownership  or  agency  rights. 
The  control  mechanism  consists  of  contracts  made  on  the  basis  of  signals 
generated  by  prices.  Alternatively  stated,  the  function  of  a  market- 
price  system  is  to  coordinate  activities;  the  distinctive  feature  of  a 


This  study  also  did  not  consider  the  conceptual  and  statistical 
problems  involved  in  measurement  of  subcontracting  or  vertical  inte¬ 
gration.  For  discussions  of  these  points,  see  Nelson,  op.  clt.  and 
Ade~aan,  op.  cit. 

R.  H.  Coase,  ’'The  Nature  of  the  Firm,"  Economica.  New  Series, 

Vol .  4.  1937,  pp.  386-405;  reprinted  in  George  J.  Stigler  and  Kenneth 
E.  Boulding,  Readings  in  Price  Theory.  Richard  D.  Irwin,  Inc.,  Homewood, 
Ill.,  1952,  pp.  331-351. 
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firm  is  that  it  supersedes  this  coordinating  device  with  the  function 

★ 

of  the  manager  or  entrepreneur . 

A  basic  decision  that  any  entrepreneur  must  make  is  what  the  scope 
or  size  of  his  firm  will  be.  This  decision  has  two  dimensions:  how 
many  functions  will  be  integrated  into  the  firm's  organization,  and 
for  each  function,  what  the  level  of  activity  will  be.  Subcontracting 
affects  these  decisions  in  two  ways.  First,  the  firm  instead  of  inte¬ 
grating  *ome  activity  into  its  internal  organization  may  obtain  the 
results  from  another  firm.  Second,  in  determining  the  level  of  activity 
for  those  processes  integrated  into  the  firm,  the  firm  may  choose  an 
activity  level  higher  than  needed  for  the  system  as  a  whole,  and  dispose 
of  the  excess  output  through  the  use  of  markets.  Or,  it  may  choose  to 
produce  less  internally  than  needed  by  the  whole  system  and  obtain  the 
remainder  by  contract.  For  example,  a  firm  may  choose  not  to  have  a 
legal  staff  within  the  firm  but  may  use  independent  counsel;  or,  it  may 
have  an  integrated  legal  office  but  supplement  this  function  by  con¬ 
tractual  relationships. 

TVo  activities  may  be  so  related  that  they  are  almost  always  under 
joint  administrative  direction.  Quality  control  and  fabrication  are 
seldom  separated  by  markets.  In  other  cases,  coordination  by  markets 
may  be  technologically  feasible  but  cost  conditions  may  make  adminis¬ 
trative  control  almost  always  the  rule.  Production  of  pig  iron  and 
steel  is  an  example  here.  In  other  cases,  one  may  find  markets  and 
firms  performing  the  same  coordinating  functions  with  few  apparent 
advantages  for  either  method.  For  example,  in  the  timber-lumber  complex 
there  are  six  distinguishable  markets:  timber -growing ,  harvesting,  saw- 
milling,  finishing,  wholesaling,  and  retailing.  Some  firms  operate  at 
only  one  stage,  others  combine  two  or  more  stages,  and  a  few  are  inte¬ 
grated  over  all  six. 

Viewing  subcontracting  as  part  of  system  coordination  has  several 
implications.  First,  for  the  economy  as  a  whole  the  average  proportion 
of  subcontracting  will  be  determined  by  the  relative  costs  of  marketing 
on  the  one  hand,  and  Internal  managerial  control  on  the  other.  As 

*Ibid  . .  p.  334.  ' 
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communication  and  transportation  technology  and  factor  prices  change  , 
the  relative  attractiveness  of  the  market  as  a  coordinating  mechanism 
changes.  As  administrative  techniques,  internal  control  devices,  and 
related  factor  prices  change,  the  relative  attractiveness  of  in-house 
production  changes. 

Second,  any  industry's  technology  and  the  nature  of  its  demand 
will  imply  some  average  proportion  of  subcontracting.  This  ratio  may 
be  very  different  from  that  of  the  economy  as  a  whole. 

Third,  any  specific  firm  may  have  a  subcontracting  ratio  different 
from  the  average  for  its  industry  or  for  the  economy  as  a  whole.  T.ie 
differences  may  be  due  to  the  peculiarities  of  the  firm's  products  ,  its 
ability  to  take  advantages  of  economies  of  scale  in  internal  adminis¬ 
tration  or  marketing,  or  to  other  managerial  decisions  about  which  pro¬ 
cesses  it  wishes  to  engage  in  and  the  activity  level  of  each  process. 

Fourth,  in  a  dynamic  environment  the  subcontracting  ratio  for  any 
firm,  industry  or  the  economy  at  large  is  likely  to  change  over  time. 

TWo  opposing  forces  are  at  work.  One  force  is  economies  of  scale.  As 
an  industry  expands  economies  of  scale  for  firms  become  possible  for 

certain  processes  and  these  may  be  split  off  to  become  new  industries 

* 

with  separate  firms.  The  other  force  is  risk  and  uncertainty.  When 
the  technology  of  a  production  process  is  poorly  understood  or  when 
other  factors,  such  as  s tyle -demands  ,  make  an  activity  risky,  firms  may 
prefer  to  have  independent  suppliers  bear  these  risks  rather  than  inte¬ 
grate  such  activities  into  their  firms.  As  risk  decreases  --  for  example, 
as  the  technology  of  a  process  becomes  better  understood  —  firms  may 

choose  to  integrate  these  functions.  The  history  of  radio  set  manufacturing 

•kk 

is  a  case  in  point. 

The  decision  to  produce  a  specific  item  in-house  or  to  subcontract 
it  presents  itself  to  the  firm  in  two  forms:  as  an  investment  or  as  a 

George  J.  Stigler  ,  'The  Division  of  Labor  is  Limited  by  the  Extent 
of  the  Market,"  Journal  of  Political  Economy.  June  1951,  pp .  185-193; 
Adelman,  op .  cit . .  pp.  318-320. 

Raymond  Vernon,  Metropolis  1985.  Harvard  University  Press, 

Cambridge,  Mass.,  1960,  p.  76. 
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make-or-bu,'  proposal.  The  first,  in  part,  determines  the  activities 
that  the  .in',  is  capable  of  performing.  The  second,  in  part,  determines 
the  level  of  each  activity.  Alternatively  stated,  the  make-or-buy 
decision  is  .relevant  where  changes  in  the  fixed  assets  of  the  firm  do 
not  enter  into  the  decision.  The  investment  decision  is  relevant  where 
the  firm's  plant  and  capabilities  can  be  adjusted. 

When  one  examines  actual  intarfirm  relationships,  the  clear  distin¬ 
ction  between  the  firm  and  the  market  as  system -coordinating  forces  and 
the  distinction  between  make-or-buy  and  investment  distinctions  becomes 
blurred  because  of  long-term  contractual  or  conventional  relationships 
among  firms.  For  example,  assume  two  firms  are  parties  to  a  require¬ 
ments  contract  specifying  that  for  the  next  twenty  years  firm  A  will 
purchase  all  its  needs  from  firm  B,  and  B  will  supply  all  of  A's  re¬ 
quirements.  Does  this  represent  integration  of  B's  activities,  or  a 
part  thereof,  into  A?  What  if  there  is  no  contract,  but  merely  a 
traditional,  unwritten  agreement  that  A  will  always  buy  from  B? 

This  study  is  concerned  only  with  those  aspects  of  the  general 
problem  of  firm  scope  that,  affect  subcontracting  policy.  Therefore, 
we  need  only  note  that  certain  long-term  contractual  or  traditional 
supply  relationships  between  firms  for  most  purposes  are  equivalent 
to  integration  of  the  supplier's  activities  within  the  purchasing  firm. 
(The  most  important  difference  Is  how  risks  and  uncertainties  are  shared 
among  different  stockholders.)  Thus,  the  data  on  subcontracting  have 
an  upward  bias  because  they  do  not  reflect  requirements  contracts, 
traditional  relationships  and  other  forms  of  quasi -integration.  Also, 
some  of  the  traditional  relationships  among  firms  in  the  defense 
industries  mean  that  transactions  between  them  are  economically  more 
similar  to  intrafirm  transfers  than  to  subcontracting. 

In  conclusion,  from  the  viewpoint  of  the  firm,  subcontracting 
decisions  are  required  in  order  to  take  advantages  of  the  relative 
costs  of  internal  administration  and  the  use  of  markets.  These  relative 
costs  will  vary  from  firm  to  firm  depending  on  the  specific  character¬ 
istics  of  each  firm.  Theory  leads  one  to  expect  the  wide  variation  among 
firms  and  industries  in  the  use  of  subcontracting  that  is  shewn  by  the 
empirical  data.  Therefore,  the  "appropriate"  amount  of  subcontracting 
for  a  firm  cannot  be  specified  by  general  knowledge  about  an  industry 
or  the  economy . 


